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SuperScft  SuperS  ft 

FORTRAN  C 

FOR  CP/M,  CP/M-86,  MS  DOS,  AND  IBM  PC  DOS 


You  have  seen  our  Z80  8  bit  CPM  FORTRAN, 
now  SuperSoft  FORTRAN  is  the  answer  to 
the  growing  need  for  a  high  quality  FORTRAN 
compiler  running  under  CP/M-86  and  IBM 
PC  DOS.  It  has  major  advantages  over  other 
FORTRAN  compilers  for  the  8086.  For 
example,  consider  the  benchmark  used  to 
testthe  IBM  FORTRAN  *  Resultsareasfollows: 
IBM  FORTRAN:  38.0  Seconds 

SuperSoft  FORTRAN :  2.8  Seconds 

In  its  first  release  SuperSoft  FORTRAN  offers 
the  following  outstanding  features: 

Full  ANSI  66  standard  FORTRAN  with  impor¬ 
tant  extensions 

Standard  data  types,  double  precision,  vary¬ 
ing  string  length,  complex  numbers 
Free  format  input  and  free  format  string  output 
Compact  object  code  and  run  time  support 
Special  functions  include  string  functions,  dyn¬ 
amic  allocation,  time/date,  and  video  access 
Debug  support:  subscript  checking,  good  run¬ 
time  messages 
Full  IEEE  floating  point 
Full  8087  support  -  available 
The  current  compiler  allows  64K  code  space 
and  64K  data  space  with  expansion  antici¬ 
pated  in  future  releases 


* InfoWorld ,  p.  44,  Oct.  25, 1982.  (While  the  differential 
listed  will  not  be  the  same  for  all  benchmark  programs, 
we  feel  it  is  a  good  indication  of  the  quality  of  our 
compiler.) 


SuperSoft  “C”  is  a  professional  quality  com¬ 
piler  suitable  for  any  programming  task.  It  has 
been  transported  for  use  on  the  8080,  Z80, 
Z8000,  and  8086  families  of  micro-proces¬ 
sors.  We  plan  to  transport  our  “C”  compiler  to 
the  68000  and  other  new  environments  as 
they  come  into  use.  This  means  you  will  have 
an  easy  transporting  task  as  you  grow  into  the 
next  generation  of  microcomputers. 
SuperSoft  "C"  supports  most  features  of  Unix 
version  7  “C."  It  produces  a  highly  optimized 
code  making  it  possible  to  avoid  assembly 
language  coding  for  most  tasks.  The  compiler 
is  a  two  pass  system,  with  pass  one  producing 
an  intermediate  code,  and  with  pass  two  trans¬ 
lating  and  optimizing  to  produce  the  assembly 
code  of  the  target  computer. 
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Acorn  shies  off 


Frustration  is  growing  among 
dealers  and  users  of  the  BBC 
micro  over  the  inability  of 
Acorn  to  deliver  the  goods  on 
hardware  and  software  sup¬ 
port. 

The  outlook  is  not  hopeful 
and  you  will  have  to  be  pre¬ 
pared  for  a  wait  of  up  to  three 
months  to  obtain  the  add-ons 
you  want.  The  only  bright  sign 
is  that  shops  that  are  not  part  of 
the  i'Hiu.iI  dealer  network  may 
be  able  to  provide  a  speedier 
service  than  Acorn  itself. 

Part  of  the  problem  is  that 
dealers  are  having  just  as  much 
difficulty  as  users  in  getting  any 
kind  of  response  from  Acorn. 
Letters  have  gone  unanswered, 
the  telephone  appears  to  be 
permanently  engaged  and 
telexes  have  had  no  effect . 

Latest  instances  of  delays 


No  guarantee 
of  price  cuts 
in  tariff  move 

UK  micro-makers  battling 
bureaucracy  have  won  a  small 
victory  —  but  you  shouldn’t 
celebrate  yet. 

The  campaign  by  the  British 
Microcomputer  Manufacturers 
Group  (BMMG)  for  a  reduc¬ 
tion  in  the  tariff  on  imported 
components  is  unlikely  to  result 
in  major  price  cuts  for  home¬ 
grown  micros. 

The  BMMG  has  won  support 
from  the  Department  of  Indus¬ 
try  for  its  cause  and  Govern¬ 
ment  officials  are  now  canvas¬ 
sing  opinion  on  a  cut  in  the  tax 
on  imported  chips  from  17  per 
cent  to  11  percent. 

The  BMMG  gripe  is  that 
imported  components  have  a  17 
per  cent  tax  on  them  but 
assembled  micros  carry  only  a 
five  per  cent  tax.  It  claims  that 
as  a  result  British  micros  are 
unable  to  compete  fairly  with 
companies  which  manufacture 
abroad. 

Even  with  Government  sup¬ 
port  it  could  take  a  couple  of 
years  to  get  the  tariff  changed. 
The  levies  are  laid  down  by 
the  EEC  and  the  Brussels 
bureaucracy  is  slow. 

But  with  material  costs  form¬ 
ing  less  than  a  quarter  of  the 
price  of  a  machine,  the  benefit 
to  micro  buyers  would  still  be 
less  than  two  per  cent. 


include  disk  interfaces  and 
manuals  for  Forth  and  Lisp. 

Deliveries  of  the  disk  inter¬ 
face  are  being  held  up  because 
of  a  shortage  of  the  8271 
controller  chip.  Disk  drives  are 
also  in  short  supply. 

'We  have  never  had  a  disk 
drive  in  the  shop.'  one  dealer 
said.  'We  asked  for  them  but 
none  have  been  delivered.  We 
now  sell  Cannon  and  Cumana 
drives  —  they  are  cheaper  and 
available*. 

The  company,  which  is  not 
part  of  the  official  dealer  net¬ 
work  .  admitted  that  it  has  taken 
to  photocopying  the  BBC  disk 
system  manual  to  overcome  the 
problems  of  Acorn’s  refusal  to 
provide  the  manual  unless  the 
user  buys  the  BBC  drives. 

The  dealer  also  said  that 
while  he  had  been  able  to  obtain 


A  debugged  version  of  the  Oric 
is  on  the  way. 

An  Oric  spokesman  con¬ 
firmed  that  a  new  ROM  Basic 
chip  was  in  the  pipeline  but 
declined  to  give  details.  It 
remains  to  be  seen  what  will  be 
done  for  those  with  the  existing 
one. 

The  ROM  itself  is  thought  to 
have  been  changed  to  include  a 
new  Verify  command  and  other 
features. 

The  new  chip  also  tackles  the 
Oric’s  trembling  screen.  The 
old  screen's  modulator  caused 
screen-ripple,  but  now  it  has 


disk  interfaces  fairly  promptly 
he  knew  of  one  official  dealer 
who  had  only  just  taken  deliv¬ 
ery  of  an  order  placed  with 
Acorn  in  December. 

Acornsoft  admits  there  are 
delays  with  the  manuals  for 
Lisp  and  Forth.  But  it  is  pre¬ 
pared  to  supply  a  photocopy  of 
the  Lisp  glossary  to  anyone  who 
requests  it.  The  full  manual 
won't  be  available  until  'late 
June’. 

These  latest  supply  problems 
will  add  to  the  growing  list  of 
complaints  levelled  against 
Acorn.  Yet  users  seem  res¬ 
igned  to  their  fate. 

With  the  non-appearance  of 
the  Teletext  adaptor,  second 
processor  and  the  much 
vaunted  Tube,  waiting  for 
Acorn  is  becoming  a  way  of  life 
it  seems. 


been  re-aligned  so  that  it  works 
much  better  with  the  PAL 
colour  system  for  screens  used 
in  this  country. 

Also,  the  Basic  IF.  .  THEN 
.  .  .  ELSE  construct  has  been 
rectified.  In  the  first  systems  IF 
.  THEN  worked  but  IF  .  .  . 
THEN  .  .  .ELSE  didn’t  unless 
the  first  statement  in  the  ELSE 
clause  was  a  PRINT  statement. 

An  added  bonus  of  the  new 
chip  is  that  you  can  now  get  a 
circle  instead  of  an  oval  in 
graphics  work. 

The  improved  version  should 
be  in  the  shops  in  weeks. 


Atari  out 
of  print 

The  Atari  thermal  printer  is  no 
more. 

Atari  has  withdrawn  its  £199 
printer  for  the  Atari  SOOcompu- 
tcr  in  favour  of  a  soon-to-be- 
released  modern  job  —  ex¬ 
pected  to  be  of  the  dot-matrix 
variety. 

But  the  new  one  won't  be 
available  in  this  country  for  at 
least  three  months,  so  until  then 
you’ll  have  to  be  content  with 
Epson  or  Centronics-type  prin¬ 
ters  hooked  up  through  the 
Atari  interface  module. 

An  Atari  spokeswoman 
could  give  few  details  on  the 
price,  release  date  or  specifica¬ 
tions  of  the  new  printer. ‘Three 
months  is  probably  closer  to  the 
mark  than  six  (for  the  machine's 
release  date),  she  said. 

Although  the  printer  won’t 
be  available  for  a  while.  Atari  is 
bringing  out  its  new  Atariwriter 
word  processing  package  — 
which  looks  to  be  a  less  compre¬ 
hensive  version  of  the  existing 
Atari  word  processing  pack  age . 

Texan  enters 
IBM  stakes 

There  was  only  one  new  runner 
in  the  IBM-compatible  port¬ 
able  stakes  last  week,  but  it 
looks  as  though  it  has  the 
qualities  to  stay  the  distance. 

The  Compaq,  from  Compaq 
Computer  Corporation  of 
Texas,  boasts  complete  com¬ 
patibility  —  disks,  peripherals 
and  software  arc  all  inter¬ 
changeable  between  it  and  the 
IBM  PC 

But  the  system  is  unlikely  to 
be  here  in  quantity  much  before 
the  end  of  the  year.  Compaq's 
Ben  Rosen  told  PCN  from 
Texas  that  US  demand  already 
looked  like  outstripping  pro¬ 
duction. 

The  standard  system,  which 
sells  in  the  US  for  S2.985.  has 
128K  of  user  memory,  a  320K 
floppy,  one  parallel  printer 
port,  and  the  built-in  9in 
monochrome  screen  which 
gives  25  lines  of  80  columns  and 
which  offers  high-resolution 
graphics. 

The  Compaq  goes  up  to  5 1 2K 
of  RAM.  and  can  support  twin 
320K  floppies.  It  has  three 
expansion  slots,  a  typewriter¬ 
like  keyboard,  and  it  weighs 
281b. 

Compaq  is  some  way  from 
appointing  UK  dealers. 


BOXMG  CLEVER — The  Fuller  Box  Is  •  neat  unit  which  attaches  to  the  rear  o<  the 
Spectrum.  N  tidies  up  some  ot  the  Spectrum’s  shortcomings  by  providing  a 
ioystich  controller,  bleep  amplifier  and  more  reliable  cassette  interface.  The 
joystick  controior  is  port-mapped  at  127  and  will  accept  joysticks  from  Atari  and 
Commodore.  These  *M  control  all  the  games  from  Imagine.  The  bleep  amplifier 
amplifies  the  Spectrum  bleeps  under  a  volume  control  and  the  cassette  interface 

mic  and  oar  jacks  are  in  at  the  same  time.  The  Fuller  Box  costs  £29.95  plus  80p 
p*p.  Fuller  can  be  contacted  on  051  236-6109. 


Oric  debugged 
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Hand-helds  vie 
at  German  fair 


By  Max  Phillips  in  Hanover 

Microcomputing  is  about  small 
computers.  But  it's  no  longer 
about  small  business.  All  the 
big  companies  were  limbering 
up  at  the  Hanover  Fair,  show¬ 
ing  new  products  that  weren't 
quite  ready  and  moving  the 
European  market  the  Amer¬ 
icanway. 

The  Japanese  were  there  too, 
stijl  apparently  uncommitted  to 
the  European  market.  Panaso¬ 
nic  had  a  different  home  com¬ 
puter  along  with  its  still  shy 
JR100  system. 

The  JR  100  is  a  baby  Spec¬ 
trum  with  an  MN1800  proces¬ 
sor.  16K  RAM.  and  an  8K 
Basic.  There  is  no  rush  to 
launch  the  machine  here. 

Fujitsu  showed  its  new  Micro 
7,  a  low-cost  home/business 
system  based  on  the  6809.  It 
features  320  x  160  eight-col¬ 
our  graphics,  64K  RAM  and 
floppy  disks  under  FLEX  or, 
with  an  optional  Z80.  CP/M. 

The  Micro  16S  is  Fujitsu's 
slice  of  the  IBM  cake.  It's  a  dual 
processor  system  with  Z8I), 
8086.  128K-lMb  of  RAM.  CP/ 
M.CP/M-86.  MS-DOS  etc 

Portables  and  I M  Babies 


were  very  much  the  order  of  the 
day.  portable  IBMablcs  being 
the  real  growth  area.  Corona 
Data  had  its  IBM  PC  both  in 
desk-top  and  portable  versions. 
The  system  has  slightly  im¬ 
proved  graphics  as  standard .  up 
to  512K  on  the  board  and  four 
free  IBM  slots. 

The  Corona  passes  the  real 
compatibility  test  by  being  able 
to  run  the  Right  Simulator.  But 
the  company  admits  that  the 
portable  was  something  of  a 
prototype.  Production  begins 
early  in  May. 

A  machine  worth  looking  for 
was  hidden  away  at  the  back  of 
the  Tandy  stand.  The  new 
Model  1CM)  looks  a  little  bit  like 
an  Epson  1 1X21).  A  preliminary 
specification  includes  a  Z80 
with  WK  RAM/ROM.  a  full 
keyboard.  8  x  40  LCD  display 
with  Basic,  word  processing 
and  a  diary  program  in  ROM 

If  it  does  everything  it  is 
rumoured  to.  and  for  a  price  of 
around  £500  it  could  become  a 
standard  briefcase  computer. 
It’s  certainly  the  first  of  a 
generation  of  machinesthat  will 
make  the  Sharp  and  Casio 
hand-he Ids  look  antique . 


Memo-baby 

Memotech.  maker  of  the  well 
known  add-ons  for  the  ZX81 .  is 
to  launch  a  low-cost  colour 
micro  that  offers  expandability . 

The  machine  will  use  the 
Z80A  chip  and  will  come  with 
32Kof  RAM.  I6K  video  RAM. 


16K  Basic  in  ROM  and  256  x 
192,  16-colour  graphics. 

In  addition  to  a  plug-in 
expansion  bus  and  games  ca 
t ridge  slot,  the  micro  will  have 
six  internal  expansion  slots. 

Further  details  of  the 
machine  will  appear  in  next 
week's  issue  of  PCN. 


DOS  3  3  GAMES  -  Tbre*  m«  gamut,  Zarga,  Crawl*  and  Spider  Raid,  have  been 
released  here  for  uteri  of  448  Apple  II  computers  with  DOS  3.3.  Zargs  is  a 
four-level  space  fighting  game,  while  Grapple  will  enable  those  of  you  with  power 
complexes  to  play  at  being  a  prison  warder  in  charge  of  nasty  inmates,  including 
DeviloMs,  Robotesques  and  Horrible  Hoppers.  Spider  Raid  turns  you  into  Hero 
Maximus,  the  mighty,  starving  spider  in  search  of  a  flyburger.  Made  by  Insoft, 
USA,  they  each  retail  for  £19.95  plus  VAT.  The  distributor,  Pete  A  Pam.  can  be 
reached  on  0706-227011. 


Speak  softly  to  Chatterbox 


Currah's  Chatterbox  can  now 
reply  to  commands  entered  in 
English  from  the  keyboard. 

The  upgrade  involved  the 
development  of  algorithms, 
enabling  you  to  dispense  with 
the  tedious  entry  of  phonemes. 


It  is  all  done  with  software. 
Users  will  have  a  choice  of 
ROM  cartridge  or  cassette  and 
Currah  (on  0429  729%)  says  the 
price  will  be  under  £10.  The 
upgrade  will  be  available  in 
two-three  weeks. 


More  micros 
count  1-2-3 

Lotus  Development  Corpora¬ 
tion's  1-2-3  package  has  bran¬ 
ched  out  from  its  number  one 
host,  the  IBM  personal  compu¬ 
ter.  onto  the  Texas  Instruments 
Professional  and  the  Sirius. 


At  present .  the  package  com¬ 
bines  a  spreadsheet,  database 
management  system,  and 
graphics  (PCN.  April  15).  Ex¬ 
tra  database  and  word  proces¬ 
sing  will  be  added. 

The  TI  version  should  be 
available  through  distributors 
in  May.  and  the  Victor/Sirius 
version  in  June/July. 


PCN  Charts 


PC  N  C  harts  follows  the  rise  and  fall  of  the  I'K's  best-selling  micros.  This 
fortnightly  top-of-the-shops  list  tells  sou  what's  selling  best  oxer  the 
counter;  it  does  not  take  account  of  mail  order  and  does  not  count 
deposit -only  orders.  This  week'sligures  show  the  number  of  machines  sold 
in  the  two-week  period  ending  one  week  before  publication  dale  tin  this 
case  April  22),  so  these  charts  tell  the  story  in  high  streets  between  April  I 
and  April  15. 

Machine  prices  quoted  are  for  the  no-rrills  models  and  include  VAT. 
Information  for  the  PCN  charts  is  culled  from  retailers  and  dealers 
throughout  the  country  and  compiled  by  MKIB.  London.  They  will  be 
updated  every  alternate  week  .  .  .  so  watch  for  the  arrows  to  follow  the  ups 
and  downs  of  the  best-sellers. 

Top  Twenty  up  to  £ly000 


►  1  (1)  Sinclair  Spectrum 

£115 

(SI) 

A  2  (3)  BBC  Model  B 

£399 

(AC) 

▼  3  (2)  Sinclair  ZX81 

£50 

(SI) 

►  4  (4)  Dragon  32 

£200 

(DR) 

▲  5  (K)  Atari -UNI 

£160 

(AT) 

A  6  (7)  Lynx  48 

£215 

(CA) 

▼  7  (5)  Commodore  Vic  20 

£170 

(CO) 

V  •  (6)  Oric  1  48K 

£170 

(OR) 

►  9(9)  Sharp  PC  1500 

£170 

(SH) 

▲  10  ( 12)  Texas  1199 

£150 

(TE) 

A  11  (13)  New  Brain  A 

£228 

(GR) 

▼  12  ( 10)  Commodore  64 

£345 

(CO) 

A  13  (15)  Sharp  PC  1251 

£M> 

(SH) 

▼  14  (II)  Atari  MX) 

£400 

(AT) 

▲  15  (17)  Apple  II 

£776 

(AP) 

►  16  (16)  Jupiter  Ace 

£90 

<JU) 

▼  17  (14)  Acorn  Atom 

£174 

(AC) 

▲  19  ( 19)  Epson  HX20 

£472 

(EP) 

A  19  (18)  Colour  Genie 

£224 

(LO) 

A  20  (— )  HP  75 

£883 

(HP) 

Top  Ten  over  £1,000 

►  1  (1)  Sirius  1 

£2.754 

(ACT) 

►  2  (2)  Osbourne  1 

£1.581 

(OS) 

►  3  (3)  Olivetti  M20 

£2.754 

(OL) 

A  4  (5)  HP86A 

£1,541 

(HP) 

A  S  (6)  IBM  PC 

£2.392 

(IBM) 

▼  6  (4)  Commodore  8032 

£1.029 

(CO) 

A  7  (9)  Apple  III 

£2.780 

(AP) 

►  •  (8)  Micro-Mimi  803 

£1.720 

(BM) 

▼  »  (7)  Sanyo  MBC  1000 

£1.195 

(SA) 

►  10  (10)  Xerox  820 

£2.41S 

(RX) 

AC  Acorn  Computers  ACT  ACT  Sinus 

AP  Apple  Computers  AT 

—  Alan 

International  BM  British  Mkt»  CA  -  Campulcrs  CO  Commodore  Wt 

.  IP  ipM,nGR  Crumb  Bus, ness  HP  Hewlett-Packard  1C 

Icarus  Computers  IU  -Jupiter  Ace  MM  IBM  10  -  Lowe  Electronics.  Ot 
Olivetti  OR— One  06  Osborne  Computers  Corporation  RX  Kanx  Xerox  SA 
Sanyo  Marubeni  SM  -  Sharp.  SI  -  Sinclair  TA  Tandy  TE  Texas 
Instruments 
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VIEW  FROM  CANADA 


From  Steve  McClure 


Canada’s  bid 
as  the  home 
of  the  free 


Can  you  imagine  getting  something  for  nothing  from  British 
Telecom?  No.  the  idea  belongs  to  the  realms  of  fantasy. 

But  in  Canada  things  are  slightly  different.  Where  other 
countries  talk  about  a  micro  in  every  school  or  a  micro  on  every 
desk.  Canada  is  talking  about  a  micro  in  every  home  —  free. 

The  Canadian  Telidon  system,  an  interactive  computer 
database  system  similar  to  Prestel,  is  trying  to  sell  Canadian 
phone  companies  on  the  idea  that  it  would  be  cheaper  to  give 
everyone  a  micro  than  print  new  phone  books  every  year. 

Telidon  says  that  micros  (which  would  give  you  full  access  to  a 
Telidon  data  bank  of  telephone  numbers  through  a  modem) 
would  pay  for  themselves  very  quickly. 

Telidon  officials  estimate  that  by  the  time  you  add  in  savings  on 
printing  phone  books,  the  reduction  in  directory  inquiries 
(because  the  telephone  number  data  base  would  be  updated 
constantly )  and  the  extra  ad  revenue  that  could  be  generated  from 
full  colour  yellow  pages’  on  screen,  the  system  would  return  a 
profit  within  five  years. 

The  system  currently  being  tested  in  Vancouver  and  other 
major  Canadian  cities  allows  you  to  use  a  keypad  no  bigger  than 
the  size  of  a  hand-held  calculator  to  get  screens  of  information 
stored  on  video  'pages'  similar  to  the  Prestel  system. 

Details  of  what  the  home  Telidon  micro  might  look  like  are  not 
yet  available,  but  the  field  test  is  proving  the  kind  of  computing 
power  it  could  have  to  bring  to  the  great  uncalculated. 

Vancouverites  curious  about  Telidon  need  only  go  to 
Vancouver  City  Hall .  the  main  branch  of  the  public  library ,  or  any 
one  of  more  than  HX)  public  Telidon  terminals  to  view  a  variety  of 
sample  Telidon  programs.  Each  program  features  an  opportunity 
for  Telidon  viewers  to  give  their  opinion  on  some  aspect  of  the 
program,  by  coding  in  messages  at  the  appropriate  times.  These 
messages  arc  then  stored  in  the  phone  company's  central 
computer  terminal,  where  they  can  be  retrieved  later  on. 

For  example,  the  city  of  Vancouver  is  now  using  the  Telidon 
system  to  poll  citizens  on  what  kind  of  economic  future  they  think 
the  city  has.  While  these  pieces  of 'feedback' haven't  the  status  of 
plebiscites,  they  do  help  city  officials  to  get  a  picture  of  what 
Vancouverites  are  thinking  about  their  city's  future. 

Until  the  telephone  scheme  becomes  a  reality  Canadians  have 
to  pay  about  $2,000  (Cnd)  for  a  home  Telidon  terminal.  If  they 
live  in  eastern  Canada,  however,  they  will  soon  be  able  to  lease  a 
terminal  for  as  little  as  $50  a  month. 

As  well .  RCA  and  Pansonic  ha ve  j ust  announced  plant  to  come 
out  with  a  Telidon-compatible  television  set  later  this  year.  This 
new  generation  of  TV  sets  will  be  able  to  pick  up  Telidon  signals 
broadcast  through  the  air  much  like  Britain'sTeletext  TV  signals. 

Home  Telidon  users  will  attach  a  decoding  device  to  their  sets 
in  order  to  receive  the  Telidon  signal,  which  will  be  capable  of 
carrying  more  information  per  unit  of  time  than  a  phone  cable. 

It  all  adds  up  to  an  exciting  next  few  years  for  both  the  Canadian 
computer  industry  and  Canadian  computer  users. 

Beyond  getting  Telidon  accepted  by  Canadian  home  computer 
buffs  and  the  general  public.  Don  Christensen,  a  Vancouver 
computer  consultant .  says  a  more  long-term  aim  of  the  Canadian 
Telidon  industry  is  to  have  the  system  accepted  as  the  world's 
standard. 

Mr  Christensen  claims  that  one  system  or  another  will 
eventually  have  to  be  named  the  standard,  if  only  to  avoid  the 
confusion  that  reigns  in  the  world  of  video  technology,  where 
competing  video  formats  vie  for  the  consumer's  attention. 

And.  he  adds  with  a  more  than  a  hint  of  nationalistic  pride,  the 
Canadian  system  should  win  out  in  the  end  because  of  what  he 
claims  are  the  higher  quality  graphics  produced  by  Canadian 
Telidon  technology. 


Star  rising 


If  you  run  one  of  the  less  pricey 
micros  and  are  looking  for,  a 
similarly  priced  printer,  a 
Japanese  supplier  has  come  up 
with  a  couple  of  options. 

There  are  two  printers  in  the 
Star  range,  the  DP510  and  the 
DP515,  and  they  will  be  avail¬ 
able  in  the  UK  from  Micro 
Peripherals  (0256-3232). 

The  DP510  has  a  lOin  car¬ 
riage  and  can  handle  the  con¬ 
ventional  80  columns,  while  the 
DP515  boasts  a  15in  carriage 
with  136  columns. 

Standard  features  include 
bidirectional  printing  and  a  9  x  9 


matrix  with  true  descenders.  It 
is  also  claimed  that  the  inclusion 
of  friction,  tractor  and  roll  feed 
as  standard  will  prove  attractive 
to  many  users  as  conventional¬ 
ly  it  is  necessary  to  add  extra 
feed  apparatus  later  at  con¬ 
siderable  cost. 

Print  speed  for  both  models  is 
claimed  to  be  100  cps  and 
further  features  include  a  2.3K 
buffer,  italics,  high  resolution 
and  block  graphics. 

Pricing  seems  good:  the  HO— 
column  DP510  will  cost  £349 
plus  VAT.  and  the  136  column 
version,  the  DP515,  is  £479. 


Northbound  communication 


You  can  now  tune  into  a  new 
computerised  bulletin  board  — 
CBBS  North-East.  The  service 
iscompletely  free  and  runs  from 
7pm  to  Ham  every  night  and  all 
day  Sunday. 

All  you  will  need  is  a  tele¬ 
phone  .  a  300  baud  modem  and  a 
software  package  to  make  your 
micro  into  a  dumb  terminal. 
Several  are  already  available 
from  dealers,  but  Malcolm  Pip¬ 
er,  who  runs  the  service  with 
Trevor  Smith  from  their  respec¬ 
tive  homes,  stressed  that  these 
packs  are  easier  and  cheaper  to 


get  from  user  groups. 

You  can  upload  and  down¬ 
load  programs  on  the  service 
and  swap  information,  and 
CBBS  is  offering  a  free  software 
package  enabling  you  to  use  the 
service  on  CP/M  systems. 

The  service  is  accessible  on 
0207-43555  and  0207-32447. 
and  it  handles  only  two  users  at 
a  time. 

Enquiries  about  the  service 
itself  should  be  directed 
to  Trevor  Smith  in  Tyne  & 
Wear  on  0207-43555  between 
9am  and  2.30pm  only. 


Commodore 

talking 

Commodore  64  calling  — 
through  a  speech  module  to  be 
available  in  June. 

The  module  plugs  into  the 
cartridge  slot,  but  will  have  the 
slot  replicated,  so  you  will  be 
able  to  stack  other  devices,  and 
can  leave  the  speech  capability 
in  place. 

More  than  200  words  come 


with  the  box ,  spoken  at  selected 
speeds,  by  a  female  of  mid- 
atlantic  accent. 

The  module  will  permit  you 
to  access  additional  words  from 
special  disks  which  Commo¬ 
dore  will  supply,  and  custo¬ 
mised  cartridges  will  be  avail¬ 
able. 

Words  can  be  assigned  to 
variables,  and  sentences  con¬ 
structed.  The  new  Basic 
keyword  SAY  will  cause  the 
word  or  variable  to  be  spoken. 
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Tony  Sleep 


For  £125  per  micro,  you  can 
now  lay  your  hands  on  a 
communications  package  to 
link  virtually  any  pair  of  popu¬ 
lar  machines  you  like. 

The  package  is  called 
Semaphore,  and  it  comes  from 
AlbetTos.  a  small  communica¬ 
tions  specialist  company  in 
Basingstoke.  It’s  available  to 
run  on  CP/M.  MS-DOS,  and 
CP/M-86  micros,  and  you  can 
also  get  more  expensive  mod¬ 
ules  —  selling  at  £465  a  time  — 
to  run  on  minis  and  main¬ 
frames. 

Semaphore  is  one  of  the 
closest  approaches  yet  to  the 
universal  communications 
package.  With  it.  you  can 
transfer  both  ASCII  text  files 
and  binary  data  files  of  any  size 
in  both  directions  between  your 
chosen  pair  of  machines,  and 
the  Semaphore  software  will 
cope  with  any  differences  be¬ 
tween  the  machines'  com¬ 
munications  protocols. 

Semaphore  runs  as  a  user 
application  program  on  each 
machine,  taking  up  about  35K 
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of  memory,  so  it  isn't  suitable 
for  use  on  machines  with  less 
than  64K  at  minimum.  It  will 
work  happily  with  the  cheapest 
and  nastiest  acoustic  coupler 
and  over  the  crackliest  tele¬ 
phone  line,  since,  if  the  soft¬ 
ware  detects  an  error  in  the  data 
sent .  it  will  keep  re-transmitting 
it  until  that  block  of  data  arrives 
intact. 

Hugh  Griffiths.  Albctros's 
sales  manager,  says  that 
although  at  present,  you  can 
only  link  the  micro  of  your 
choice  with  another  micro  or 
with  IBM.  DEC.  Prime  or 
Eclipse  minis  and  mainframes, 
other  machines  are  also  in  the 
pipeline.  ‘The  next  larger 
machines  we’ll  be  adding  to  the 
range  will  probably  be  from 
Perkin-Elmer  and  Hewlett- 
Packard.’  he  said. 

‘We’ve  designed  Semaphore 
to  be  used  for  file  transfer 
between  machines,  but  it  could 
also  be  a  way  for  micro  owners 
to  access  bureau  services,’  says 
Griffiths.  The  company  is  on 
Basingstoke  (0256)  57551 . 


Disk  drive  on  the  flip  side 


Users  of  Atari,  Apple  and 
Commodore  disk  drives  can 
now  use  both  sides  of  their 
floppy  disks. 

A  new  product  from  Link 
Marketing  of  Seattle  offers  easy 
access  to  the  flip  side  of  your 
disks.  Looking  like  an  embos¬ 
sing  machine,  it  nips  out 
another  slot  so  that  write- 
protection  is  disabled.  The  de¬ 
sign  ensures  alignment  of  the 
new  slot. 

Many  people  already  do  this 


surgery  with  the  aid  of  scalpels, 
razor  blades  etc.  but  this  $9.95 
device  is  suitable  for  those  who 
find  this  too  risky ,  too  fiddly .  or 
too  error-prone. 

If  you  are  worried  about  the 
effect  of  reversing  the  direction 
of  rotation,  fearing  that  the 
dust-catching  sleeve  will  fail  to 
work,  the  trick  appears  to  be  to 
use  both  sides  from  the  start  so 
that  the  disk  does  not  get  ’set’  ir 
one  direction  —  a  relatively 
simple  precaution. 


Micros  talk  to 
mainframes 

By  the  end  of  the  year  data 
processing  managers  will  have  a 
new,  and  devious,  weapon  in 
their  rearguard  action  against 
the  spread  of  personal  compu¬ 
ters. 

VisiCorp  and  Informatics 
General  have  announced  two 
related  products  that  will  allow 
IBM  PCstoextract  information 
from  any  database  on  an  IBM 
mainframe  computer. 

VisiAnswersitsinthePCand 
communicates  with  the  main¬ 


frame.  The  data  is  extracted  in  a 
form  that  can  be  readily  under¬ 
stood  by  VisiCalc and  other  Visi 
packages.  Answer/DB  resides 
on  the  mainframe  and  does  the 
donkey  work  of  searching  the 
databases  to  find  the  required 
information. 


Deadline 

PCN’s  offer  of  a  crisp  one 
pound  note  in  return  for  three 
Thrcebies  coupons  closes  on 
May  2.  Any  arriving  at  Dept 
101,  55  Frith  Street.  London 
W1A  2HG.  after  that  date  will 
not  qualify. 


Fair  play  for  10,000 


More  than  10.000  people  pack¬ 
ed  into  Central  Hall.  Westmin¬ 
ster,  last  week  for  the  Fourth 
London  Computer  Fair. 

Organiser  of  the  fair,  the 
Amateur  London  Computer 
Club,  claims  a  big  success  — 
especially  the  ‘Bring  and  Buy’ 
day  where  people  flocked  to 
buy  and  sell  goods. 

There  was  something  for 
boffins  and  hobbyists,  with 
stands  displaying  add-ons,  mic¬ 
ros  and  software.  In  particular, 
there  was  a  flood  of  new  Oric 
software  from  two  companies. 

Computasolve  unveiled  four 
packages  —  Oric  Flight, 
Zodiac,  and  Games  Tape  at . 
£7.95,  and  Oric  Base  at  £9.99. 

Tangerine  Users  Group  has 


produced  two  games  and  two 
utilities  packages:  Othello  at 
in  50,  Awari  at  £5.50,  kev 
Trainer  at  £5.50  and  Design 
Aid,  which  enables  you  to 
design  your  own  graphics  and 


character  set,  at  £5.50. 

The  user  group  has  several 
other  Oric  utilities  on  the  way. 

In  addition,  acompany  called 
Novasoft  was  displaying  some 
new  software  for  the  Vic  20. 

Priced  at  £5.95  each  the  three 
utilities  programs  can  enhance 
your  Vic  in  several  ways.  By 
using  Juggernaut.  Novasoft 
claims  you  will  be  able  to  smash 
the  memory  barrier  of  your 
machine,  by  moving  blocks  of 
memory  from  one  location  to 
another. 

Buccaneer  will  enable  you  to 
make  back-up  copies  of  soft¬ 
ware  packages  and  Mirage  will 
allow  you  to  set  your  Vic  to  any 
memory  configuration  without 
unplugging  cartridges. 


A  neet  little  add-on  for  ZX81  users 
wanting  to  got  the  fool  of  a  roal  push 
button  keyboard  made  Its  debut  at  the 
Fair.  Butt  on  set  works  by  pressing  the 
membrane  keyboard  Itself  with  tim¬ 
eouts  £10  and  is  available  from  Fox 
Electronics  on  0256-20671. 
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Business  mastered  on 
the  Commodore  8032 


The  trend  towards  business 
software  controlled  by  a  single 
master  program  has  spread  to 
Commodore  systems. 

A  Chorley.  Lancs,  software 
house.  Reprodesign,  has  taken 
up  the  cudgels  on  behalf  of  new 
and  inexperienced  users  by 
producing  Superclcrk .  a  suite  of 
programs  intended  to  handle 
the  information  needs  of  an 
average  small  business. 

Superclcrk  runs  on  the  Com¬ 
modore  8032  and  a  further 
version  is  planned  for  the 
80%. 

The  idea  of  the  suite  is  similar 
to  t  he  approaches  of  Apple  wit  h 
the  Lisa,  and  Torch  with  its 
Torch  Cell  (PCN.  April  15)  — 
to  make  a  system  easier  to  use 


Commodore’s 
Simon  waits 
in  the  wings 

You  will  have  to  wait  a  little 
longer  for  the  release  of  Simons 
Basic  on  the  Commodore  64. 

Commodore  is  keeping  the 
software  to  itself  for  the  tithe 
being,  for  fear  that  if  it  releases 
it  on  disk  its  security  will  be 
undermined  by  code-crackers. 

Originally  Com  modore  plan¬ 
ned  to  bring  out  Simons  Basic 
on  a  cartridge.  But  the  disk  idea 
gained  favour  because  it  would 
have  got  the  software  on  to  the 
market  more  quickly. 

Now  the  plan  has  been  re¬ 
versed.  The  disk  will  not  appear 
in  the  UK.  nor  in  the  US  in  all 
probability.  The  reason  is  intri¬ 
guing — as  Simons  Basic  consti¬ 
tutes  a  programming  aid  its 
value  would  have  been  reduced 
if  some  of  the  normal  protection 
measures  had  been  used.  So 
you  will  have  to  wait  for  the 
cartridge. 

It  seems  that  the  existence  of 
extremely  clever  programmers 
can  work  against  the  less  soph¬ 
isticated  of  us. 

Commodore  could  become 
known  as  the  industry's  most 
cautious  software  supplier.  Its 
response  to  the  pirates  and 
code-breakers  is  becoming 
more  considered  and  sophisti¬ 
cated.  but  it  does  mean  that  you- 
have  to  wait  for  Commodore 
products. 


by  simplifying  the  user’s  role. 
Superclerk  is  a  modular  suite  of 
programs,  and  you  pick  those 
bits  which  appeal  to  you  most, 
adding  to  your  package  as  time 
goes  on.  The  main  activities  in 
the  standard  version  are  word 
processing,  calculation,  and 
random  access  file  handling. 

This  may  not  sound  too 
exciting,  but  the  most  impor¬ 
tant  feature  is  that  you  can  run 
all  these  thingsat  the  same  time, 
so  that  you  can  leave  your  word 
processor  to  look  up  something 
in  your  files,  and  then  incorpo¬ 
rate  the  information  in  the 
letter,  pausing  to  carry  out  a 
calculation,  and  to  examine  the 
account  of  the  customer  to 
whom  you  are  writing. 


Software  house  Quicksilva  is 
spreading  its  net  by  producing 
games  for  the  BBC  Micro,  the 
Vic-20  and  the  Dragon. 

If  you  run  a  Sinclair  system. 
Quicksilva  will  be  a  familiar 
name — but  in  its  latest  batch  of 
new  releases  there  are  three 
programs  for  BBC  users,  and 
one  each  for  the  Vic  and  the 
Dragon. 

Ouicksilva's  Mark  Eyles  said 
the  company  might  add  more 
systems  to  its  repertoire  if  the 
software  was  good  enough .  The 
same  applies  to  the  release  of 
business  software  as  opposed  to 
its  widely  known  games  pro¬ 
grams.  he  added. 

The  programs  it  released  last 
week  for  the  BBC  machine  are  a 
music  processor.  Protector. 


The  crux  of  the  software  lies 
in  the  Editor.  This  has  been 
devised  to  create  a  new  Busi¬ 
ness  Basic  which  enables  much 
work  to  be  handled  very  easily. 
Business  Basic  will  be  available 
separately  in  due  course. 

You  can  access  your  own  files 
through  Superclerk  and  the 
addition  of  a  single  line  of  code 
to  Basic  progams  will  permit 
you  the  comfort  of  the  main 
menu  of  Superclerk. 

Superclerk  exists  only  in  a 
pre-release  version  at  the  mo¬ 
ment.  and  for  more  information 
you  should  phone  Dr  Micks  on 
02572  78376. 

The  basic  module  costs  £395. 
and  the  accounting  and  payroll 
modules  are  extra. 


and  the  Wizard.  The  music 
processor  was  written  approp¬ 
riately  enough  by  one  Andy 
Williams;  it  comes  complete 
with  an  instruction  booklet  and 
some  ready-made  music  hies. 

Protector  takes  you  into 
transetherial  space,  where  you 
guard  Units  against  attacks 
from  mine-laying  UFOs  and 
other  bad  guys.  As  the  Wizard 
you  save  beautiful  maidens 
from  more  villains,  armed  only 
with  your  magic  wand. 

For  the  Vic  Quicksilva  has 
put  out  Skyhawk.  In  this 
arcade-type  game  your  jet  pro¬ 
tects  a  village  against  a  re¬ 
sourceful  enemy.  And  for  the 
Dragon  there  is  Mined-Out.  in 
which  you  pick  your  way 
through  a  minefield  At  £5.95 


Matsushita’s 
re-usable 
optical  disk 

Japanese  electronics  giant  Mat¬ 
sushita  has  shown  the  world  the 
shape  of  mass  storage  to  come 
—  and  it  looks  like  a  record 
player. 

Matsushita  has  demons¬ 
trated  in  the  US  what  is  thought 
to  be  the  world's  first  erasable, 
re-usable  optical  disk.  The 
model  demonstrated  was  only  a 
prototype,  using  an  8in  disk 
capable  of  storing  ten  to  15Mb. 
but  optical  disks  so  far  have 
offered  only  the  prospect  of  an 
inexpensive  form  of  ROM 
memory. 

Erasability  will  inevitably 
bring  on  a  clash  with  magnetic 
memory  storage  systems,  but 
Matsushita  has  emphasised  that 
it  doesn't  forsee  the  erasable 
disk  as  being  affordable  yet  for 
personal  computer  users. 

It  intends  to  be  marketing  the 
device  for  business  applications 
within  the  next  12  months.  The 
price  is  likely  to  be  around 
$5,000. 

Other  companies  in  the  race 
to  supply  re-usable  optical  disk 
memories  include  RCA,  Sony, 
Xerox  and  Philips.  NEC  and 
3M  have  also  announced  a 
non-erasable  optical  disk,  a 
1 2in  device  that  stores  up  to 
20Mb. 

In  the  standard  magnetic 
memory  area  Sony's  research 
centre  has  crammed  4Mb  on  to 
a  39iin  microfloppy,  using  the 
perpendicular  recording 
method. 


this  is  the  cheapest  of  the  bunch 
—  the  music  processor  is  the 
priciest  at  £14.95. 

Quicksilva  is  on  0703-20169. 


Marti  Eyles,  Quicksilva:  ‘Might  add 


NEW  DECK  — To  plug  into  your  IB 


M  PC,  Quadrant  Corp  of  Georgia  has  produced 
i  giv*  you  an  extra  256K  RAM.  R  also  has  an 
RS232C  port  a  Centronics-type  printer  port  a  clock  calendar,  RAM  dish 
software,  and  a  spooler.  The  additional  memory  comes  in  plug-in  chunks  of  64K. 
and  a  64K  hoard  costs  £425  while  the  fui256K  version  I*  £725.  The  Quadboard, 
which  will  slot  into  any  one  of  the  PC's  flve  expansion  slots,  Is  available  from  Pete 
and  Pam  Computers  on  Rossendale  107061  212321. 


Quicksilva  menu  grows 
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ACORNSOFT  FOR  BBC 

’Snapper, ’Planetoid, *Monsters,*Rocket  Raid, 
'Meteor  ’Super  Invaders,  Philosophers 
Quest,  Sphinx  Adventure,  Arcadians.  Lisp 
Cassette,  Peeko  Computer,  Creative 
Graphics  Tape,  Graphs  and  Charts  Tape, 
Desk  Diary,  Arcade  Action,  View  (on  ROM) 
and  Printer  Drive  Cassette. 

Available  on  Disk 

'All  Acornsoft  at  £9.95  each,  except 
Arcade  Action  (£11.90),  Lisp  (£16.85), 
View  and  Printer  Drive  (£69.90), 
Wordwise  word  Processing  ROM  (£46.00) 
+  £2.00  p+p. 

Only  a  selection  of  Acornsoft  available. 


cmk 


Drawn  to  scale. 


BBC  MACHINES 

Model  A,  32K  RAM  &  6522 
Chip 
Model  B 

Model  B  +  Disk  Interface 
BBC  Dust  Covers 
BBC  Compatible  Single  Disk  Drive* 
(100K)  £235.00 

BBC  Compatible  Dual  Disk  Drive* 

(200K)  £389.00 

BBC  Dual  Slimline  Disk  Drive* 

(Double  Sided  &  Density 800K)  £799.00 
Verbatim  Single  Sided  Diskettes 
10  for  £22.50 

Verbatim  Double  Sided  Diskettes 
10  for  £39.95 

Let  us  f  it  a  d  isk  i  nterface  fn  24hrs  £95 . 00 
RH  Electronicscolour  light  pen  £37.00 
BBC  MONITORS 

14"  RGB  Microvitec  Colour  Monitor 
(as  used  in  the  BBC  Computer 
Prog.)  Including  lead  £284.00 

Microvitec  High  Res. 

Colour  Monitor  £575.00 

12"  Zenith  High  Res.  Green  screen 
Monitor  £95.00 

BNC  Cable  for  above  £4.95 

BBC  Compatible  Cassette  Player  price  on 
application 

Blank  Data  Cassettes  10  for  £3.50 

+  £1.30  p&p 

DIN  to Jack  Lead  £2.00 

+  75p  p&p 

Official  Joysticks  per  pair  £13.00 

+  £1.30  p&p 

*AII  Drives  include  manual  and  utility  Disk. 
All  items  subject  to  availability. 

All  the  products  are  the  official  versions, 
beware  of  imitations,  they  will  invalidate 
your  guarantee. 

We  accept  official  orders  from  educational 
establishments 

Credit  card  holders  can  phone  in  for 
express  despatch 

Send  large  S.  A.E.  for  lists  and  info  pack. 


PRINTERS 

Acorn  AP-80A  now  down  to 
Acorn  AP-  100A  now  down  to 
AP-80A  Ribbons 
AP-100A  Ribbons 
Brand  new  Epson  FX  80 

Contact  us  for  details 
All  printers  include  cable  &  paper 
Epson  Dust  Cover  £3.95 

Parallel  printer  cable  £15.00 


BBC  compacLsIimline  Disk  Drive. 

BOOKS 

Practical  Programs  for  BBC  &  Atom  £5.95 
BASIC  Programming  on  the  BBC 
Micro  £5.95 

Assembly  language  programming  for 
BBC  £8.95 

BBC  Micro  Revealed  £7.95 

Creative  Graphics,  Graphs  &  Charts. 

LISP  all  at  £7. 50  each 

30hr.  BASIC  £5.95 

Let  your  BBC  Micro  teach  you  to  program 
£6.45 

ISve£44.Normal^«t7Model 

I  -r^e  Pack  consists  °  •  rassette  • 

1 *  ®TS2J?!5i2S®S 1000 1 

lpi3,c.'NwdP;oc'»,"|dd,he 

l 

|  The  lowest  pnce  ev  cqSrIER 


(STAGE  RATES 
I  Small  items  such  as  Ribbon,  books  & 

I  software:  1  item  £1.00,  2  items  or  more 
"  All  Dust  Covers  £1.00  p&p  50p  per  unit 
BY  COURIER  TO  YOUR  DOOR 
Large  items  such  as  Computers,  Disk 
Drives  &  Monitors.- 1  item  £7  2  items  £10 
3  or  more  £13 


ATTENTION!! 

All  Lynx,  One,  BBC,  Commodore  64 
owners,  we  pay  top  royalties  for  quality 
software  programs.  Please  write  or 
phone  for  details. 


Bare  la  yea  rd  and  Access 
welcomed  All  prices  include  VAT 


a  e  rniCRDAGE  ELECTRDfllCS 

DETAILS  AND  MAIL  ORDER  LIST  SEND  LARGE  S.A.E.  ^  HALE  LANE  EDGWARE  MIDDLESEX  HA8  9QP 
Open  Mon  Sat  9.15am  6.00pm. Thurs  9.15am  1.00pm.  TEL  01  959  7119  TELEX  881  3241 


PCN  APR29. 1983 


GREAT  NEW  BUT  fi  TRY  SOFTWARE  DEAL 

There's  a  great  new  deal  for  ycmr  software  shopping.  We  call  it  boy  *n  try.  And  it’s  as  simple  as  that! 

Buy  any  item  from  on r  software  range  ....  and  use  it  as  long  as  yon  wish.  Whenever  yon  want  a  new  program _ 

well  buy  it  back  for  a  fall  80%  of  the  price  yon  paid  against  your  next  purchase  of  equivalent  or  greater  catalogue 
value  ....  any  time  within  1  month  of  purchase. 

So  you  can  always  keep  up  to  date  with  the  latest  software  and  games  releases,  without  burning  a  hole  in  your 
pocket. 

How  it  works 

Example:  Buy  a  game  for  £10 ....  enjoy  it  to  the  full,  and  return  it  when  you're  ready  to  order  something  else.  Well  buy  it  back 
for  £8,  so  if  you  want  another  £  10  game,  simply  send  us  the  difference  (£2).  There's  just  one  simple  rule ....  we  can  only  agree  to 
buy  back  software  that’s  in  working  order. 

*  Ton  get  the  enjoyment  of  £20  worth  of  software  for  just  £12.  *  It  gets  even  better  the  more  often  you  change! 


Look  at  our  super  selection  and  complete  the  order  form  to  take  advantage  of  the  hottest  software  deal  ever,  or  telephone 
your  order  to  Software  Centre  on  01-487-5974,  quoting  your  Access /Barclaycard  number  (24-hour  telephone  service). 


COPYRIGHT  WARNING:  IT  IS  ILLEGAL  TO  REPROCUCE  THE  ABOVE  SOFTWARE 
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BUY  ‘N  TRY ....  THE  SURE 
WAY  TO  GET  THE  BEST 
FROM  YOUR  COMPUTER 

Software  Centre  s  great  Buy  n  Try  deal 
stops  costty  mistakes  by  making  sure  you  only 
keep  what  you  realty  want  It  simply  makes  more 
sense  to  buy  n  try. 


SINCLAIR  SPECTRUM 


Planet  otOea* 

Ship  ot  Doom 
Espionage  Wand 
Revers*  Othello 
Club  Record  Conllr 
Coiectors  Pack 

02  Gamaa2 
03  Games  3 
04  Oames4 
GS  Games  5 


Huigry  Horace 


Cookbook  Wizardry 
MeteoroeJs 


Arac 

Arte 


MX 

MX 


MX 

MX 

MX 

MX 

MX 

MX 

Pan 

Pbon 


Imagme 
Micro  Geo 
Micro  Oen 
Micro  Gen 
Micro  Oen 
Coiach 
Cotech 
Colech 

BugE*w 
Bug  Byte 
BugB^e 
Software  Matters 
Software  Matters 
Software  Matters 
Software  Masters 
Software  Matters 
Software  Matters 
Quick  tiiva 
Oueksilva 
Quicktitvt 
OucksAva 

Quekjiiva 

Qucksilvt 

Dertottt 

DKTromcs 


2SOOOI 


270010 

270011 

270012 

270013 

270014 

270015 

270016 

270017 

270016 

270019 

270020 

270021 


280027 

280026 

050029 


120047 


MOM 


£796 
C9.96 
C9-96 
£4.96 
£496 
£4  96 
£4.96 
£4.96 
£4.96 
£4.96 
£496 
£4.16 


£6.96 

£7.96 

£7.96 

£8  96 
£8.96 
£9.96 
£5  50 


£5  96 
£9  00 
£7  50 


£996 

£9.96 

£496 


SINCLAIR  SPECTRUM  Mem  Req  0  Suppter 

30  Tana 


Ah  Oddums 


OK  Tiorect 
OK  Tronca 
OK  Troract 
Micro  Gen 
Moo  Oen 
Moo  Gan 


16/48K  Arac 
16  48K  Arac 
16/48K  Arac 


Code  No  Price 

090064  £496 

090066  £4.96 

090066  £5.00 

060067  £996 

060066  £5.50 

060069  £596 

290001  £5-96 

290002  £5.96 

290000  £5.96 

S00070  £896 

200071  £4.96 

200072  £496 

200073  £495 

200074  £9.96 

200075  £995 

050076  £5.50 

050077  £5.50 


SOFTWARE  CENTRE  24  HOUR  HOT¬ 
LINE  ORDER  SERVICE  01-487-597 


SINCLAIR  ZX81 


G2  Super  Program  2 
G3  Super  Program  3 
G4  Super  Program  4 

G5  Super  Program  5 
Q6  Super  Program  6 
07  Super  Program  7 
G6  Super  Program  8 
Q10  Backgammon 
014  Fight  Senuiatnn 
El  EngMfhUt  1 
E2  English  Lit  2 
E3  Geography 
E4  History 


20E012 

20E013 

20E014 

20C01S 

206018 

206017 

206016 

206019 

206120 

206121 

206122 

206123 

206124 

206125 

206125 

206127 

206129 

206129 

206130 

206131 

206132 

206133 

206134 

206136 

206136 

206137 


£2  95 
£4.95 
£495 
£5  95 


£495 
£495 
£496 
£4  95 
£30  96 
£4  95 
£5  95 
£5  95 
£8  95 


Space  intruders 
Space  mvds/Reacue 
Star  Trak/300s/X* 
ZX81  Chess 


206142 
206 1*3 
206144 
206145 
206146 
206147 
126148 
126149 
126150 
126151 
206152 
206153 
206154 
206156 
206156 
206157 


206160 

206161 

206162 


206165 

206166 

206167 


206170 

206171 

206172 

206173 


£6  96 
£6  95 

£7  95 
£7  95 
£9  95 
£9  95 
£3.95 
£3  95 


£9  95 
£10-00 
£5  95 
£5  96 
£5  95 


£5  96 
£6  00 
£7  96 
£5  96 
£1000 


COPYRIGHT  WARNING:  IT  IS  AGAINST  THE  LAW  TO  COPY  SOFTWARE  PURCHASED  FROM  US 
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MwnReqd  Supplier 


BugByi. 
BugByi. 
BugByi. 
BugByi. 
Bug  Byte 
BugByi. 
BugByi. 
BugByi. 


J  K  Cany* 
JK  Grey. 
J  K  Grey. 
JKGrey. 
JKGrey. 
JKGrey. 


206179 

206180 

206181 


CALLING  DEALERS! 

You  've  seen  the  massive  growth  of  video . . .  you  ve  seen  nothing 
yet!  Software  Centre's  great  new  Buy  'n  Try  deal  offers  the  best 
software  deal  ever.  If  you  want  a  bit  of  the  action  ...  and  a  share  of 
the  success  call  us  right  away 


VIC  20 


Vie  Forth  (cart) 
Vic  St*  (cat) 
Vic  Graph  (cwl) 


01V001 

01V002 

01V003 

I4V004 


Sky  Math 
Space  Division 
The  Aka. 

Ve* 

Hangman/Hang  Math 


Spaders  of  Mare  (cart) 


Apple  1  im  Bards 
Engine  Sired 
UgTHhouM  A  Sutreacaon 


Know  Your  Own  I O 
Know  Your  Chad's  I  Q 

>  Your  Own  PwsonaMy 


Vic  Money  Manager 

Vic  Road  User  &  Highway  Code 

B  B  C  Master™*) 

Type4  Tune 


C7  86 
CIS  85 
CIS  96 
C1S.96 
CIS  SS 
C18.86 
C4.S8 


TRY 
MEANS SOX  OFF 
YOUR  SECOND 
PURCHASE 

*  Personal  callers  welcome ....  come 
along  see  oar  super  selection! 


COPYRIGHT  WARNING:  ALL  LISTED  PROGRAMS  ARE  PROTECTED  BY  COPYRIGHT 
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GREAT  NEW  GAMES  CASSETTES  FOR 
ATARI  FROM  THE  U.S.A  ....  THE  ONES 
YOU’VE  BEEN  WAITING  FOR! 

Our  list  of  latest  releases  from  the  States  and  extensive 
Atari  range  will  be  sent  free  with  every  order 


TuWFru* 
TamptootAapha 
Upper  Reach**  of  Alpha 


Crush  Crumble  4  Chomp 
Kerg  Arthur's  Herr 


Journey  to  to*  Planers 


BUY ‘N  TRY 
CP/M*  BASED 
BUSINESS  SOFTWARE 

These  fully  proven  programs  are  designed  to  run  on 
CP/M*  based  machines.  They  have  been  fully  audited  by 
H.M.  Customs  &  Excise  and  the  Commissioners  of  Inland 
Revenue  wherever  necessary,  and  have  been  planned  and 
written  in  the  U  K.  All  our  business  software  has  been 
extensively  proved  in  the  field  through  our  substantial  user 
base  And  remember ....  the  usual  Buy  ‘n’  Try  terms  apply 
so  it’s  easy  to  upgrade  as  your  needs  grow 

All  these  programs  come  complete  with  systems 
sfiecifications,  manual  and  operating  instructions.  For 
further  information  just  give  us  a  ring. 

N.B.  You  get  a  full  6  months  buy-back  option  on  our  CP/M* 
business  software. 


TBYBILL' -  Invoiong  totarlaca*  Or*c«y  to  lh*  safe*  ledger  and  Mock  ledger  as 

raquead  tioooo 

TRYTRANS  T  ransporf  'Out*  piano*.  Helen  plan  am*ng  pek  Ms  Khedule*  rout**  tor  opkmal 

AN  Buy  'n  Try  bualneea  aoftwar*  it  aullabie  tar  BAI  PC.  Satua  and  an  CPm-  baaed  machine* 


BUY  WITH 

CONFIDENCE ....  TRY 
AT  YOUR  LEISURE 


m  purchase  or  equivalent  or  greater  catalogue  >aM 

_ u  purcOe*-  - - - - - - - ' — 

— At  to  keep  vour  i 
Ot  course  if  you  i 

Km., - T  .  - 

«*  II  be  happy  to  help 


SOFTWARE  CENTRE  128  WIGMORE  STREET  LONDON  W1  Tel  01^487-5974 

ALSO  AT:  LEICESTER  9  Millstone  Lane  Leicester  Tel  (0533)  532704,  ILFORD  426  Cranbrook  Road,  Cants  Hill,  Word.  Tel  01-554-6574. 


Please  rush  me  the  following  programs,  and  put  me  on  the  Sofware  Centre  mailing  list  for  program  up-dates  and 
great  special  purchase  offers.  I  confirm  that  I  shall  not  attempt  to  copy  any  program  bought  from  Software  Centre. 


Name 

Name 

Name 

Cheque  (  )  Postal  order  ( 

)  enclosed 

Code  No 

Code  No 

Code  No 

Total  order  value  £ 

Price 

Price 

Price 

Please  debit  my  Access  (  ) 

My  computer  is  (make) 

Memory 

Name 

Address 

Barclaycard  (  ) 

in  the  sum  of  £ 

Account  no.  . 

Model 

Peripherals 

SEND  TO: 

SOFTWARE  CENTRE 
128  WIGMORE  STREET 
LONDON  W1 
01-487-5974 

Postcode 

Signed 


Customer  Tel  No 

Please  allow  up  to  14  days  for  delivery 


◄6 


Jh 


IBM  Pick-a-back 


A  lookalike  version  of  one  of 
the  fastest  spreading  operating 
systems,  Pick,  has  now 
appeared  on  the  IBM  PC — but 
you  need  an  extra  chip  and  £8S0 
to  take  advantage  of  it. 

The  Pick-like  system  —  just 
call  it  Revelation,  says  UK 
distributor  Interactive  Data 
Machines  —  won't  actually 
replace  IBM’s  own  PC-DOS. 
Instead  it  sits  on  top,  to  give 
what  Interactive  describes  as  a 
'very  friendly  user  interface'. 

It  also  adds  other  extras  such 
as  a  print  buffer  facility  and  an 
application  generator. 

Revelation  comes  from 


Paperclip-ons 

Kobra  has  produced  two  pack¬ 
ages  for  use  with  the  Paperclip 
word  processing  package, 
which  operates  on  Commo¬ 
dore's  64  and  8000  models. 

Spellpro  is  designed  to  check 
the  spelling  of  word  processor- 
generated  text  and  can  be 
loaded  into  one  disk  drive  while 
Paperclip  works  alongside  it  in 
a  second  drive. 

Mailpro  can  be  used  in  the 
same  way  and  provides  facilities 
to  enable  you  to  address  masses 
of  mail  very  quickly. 

Each  package  costs  1144  tor 
the  Commodore  8000  and 
prices  for  the  64  are  likely  to  be 
about  £90  a  pack. 

The  packages  are  available 
from  Commodore  dealers  or 
from  Kobra  (04912  2512). 


Washington-based  Cosmos, 
and  its  biggest  selling  points  will 
be  Pick’s  strengths — relational 
database  handling,  variable- 
length  records,  and  a  high-level 
user  query  language.  It  also 
means  PC  users  will  be  able  to 
communicate  easily  with  other 
Pick  systems. 

David  O'Byrne,  systems 
support  manager  with  Interac¬ 
tive.  said  that  when  Revelation 
is  running  the  user  is  completely 
unaware  of  PC-DOS  even 
though  that  is  also  active. 

‘Revelation  gives  you  a  quite 
separate  environment,  but  you 
can  step  back  into  PC-DOS  at 


any  time  —  say,  to  set  up 
communications,'  he  said.  *So. 
you  could  drive  a  Sirius  1 
terminal  as  a  dumb  terminal 
through  the  PC  and  simply  pass 
files  to  it.' 

Revelation  is  greedy  for 
space. 

It  takes  up  the  best  part  of 
320K  of  RAM  and  will  run  only 
after  an  extra  Intel  8087  chip  has 
been  installed  in  the  PC  to  allow 
it  to  cope  with  floating-point 
arithmetic. 

Interactive  is  offering  a  cut- 
price  Revelation  to  users  who 
buy  it  before  the  end  of  May.  at 
a  price  of  £595. 


Prices  down 
for  machines 

You  won’t  find  a  price  war  in  the 
UK  to  compare  with  what’s 
happening  in  the  US.  but  a 
season  of  deals  and  special 
offers  has  opened. 

With  its  production  now  up  to 
6,000  units  a  month.  Grundy 
Business  Systems  is  offering  a 
£25  discount  to  anybody  who 
buys  a  Newbrain  before  May  31 
— this  brings  the  Model  A  down 
to  £244  and  the  Model  AD  to 
£274. 

Only  sightly  more  modest  is 
the  discount  offered  by  Milton. 
Gray  and  Associates  of  Twick¬ 
enham.  Vouchers  worth  £20 
will  be  sent  to  buyers  of  a 
Commodore  64,  Vic-20,  or 
Atari  400  and  800  systems. 

This  is  small  beer  by  compari¬ 
son  to  the  US,  where  Commod¬ 
ore  is  offering  $100  off  a  model 
64— it  has  been  selling  for  $400. 
The  $100  rebate  has  one  condi¬ 
tion;  to  qualify  for  it,  buyers 
must  trade  in  a  home  computer 
or  video  game  machine. 


Soft  Boots 

You  can  now  run  the  Dragon 
software  written  by  Salaman¬ 
der  on  a  32K  Tandy  Colour 
Computer. 

Salamander  has  also  bran¬ 
ched  out  into  the  Oric  market. 
In  partnership  with  Oric  it  has 
produced  several  games  selling 
for  £7.95  and  £9.95.  And  to 
make  it  easier  for  you  to  buy 
these  items,  it  has  persuaded 
Boots  to  stock  a  range  of  its 
software. 


Snakes,  ladders,  choppers 


Arcade  addicts  with  a  Vic-20 
can  satisfy  their  appetites  with 
three  new  games  cartridges 
from  Audiogenic. 

Apple  Panic  is  the  highly 
popular  arcade  game  that  casts 
the  player  as  a  workman  climb¬ 
ing  ladders  to  different  levels  on 
the  screen ,  chased  by  a  horde  of 
apple  monsters. 

ChopLifter,  said  to  be  the 


rage  in  the  US,  has  you  flying  a 
helicopter  across  hostile  terri¬ 
tory  to  rescue  16  commandos 
from  a  building  beseiged  by 
enemy  tanks,  aircraft  and 
bombs.  In  Serpentine  you  are  a 
small  snake  in  a  pit  full  of  larger . 
hungry  snakes. 

All  cartridges  cost  £24.95  and 
are  available  from  Vic  dealers 
or  Audiogenic  (0734  59647). 


Who’ll  put  pep  into  Apple? 


Spare  a  thought  as  you  hammer 
away  at  your  Apple  for  the  men 
who  steer  Apple  Computer  Inc. 

In  particular  spare  a  thought 
for  John  Scully,  who  has  been 
lured  from  Pepsi-Cola  to  take 
over  as  Apple  president.  All  he 
gets  for  this  responsibility  is  $1 
million  a  year,  plus  $1  million 


signing-on  fee.  plus  an  option 
on  several  hundred  thousand 
Apple  shares. 

Mr  Scully  has  already  identi¬ 
fied  Apple's  main  competitor, 
despite  having  no  computer 
expertise  to  draw  on.  ‘IBM  is  a 
formidable  competitor.'  he 
said,  ‘but  so  was  Coca  Cola.' 


Which  twin  is 
the  real  Ajile? 


You  could  be  forgiven  for  doing 
a  double-take  if  you  spot  the 
new  Hyperion  portable  pc  dis¬ 
tributed  by  Gulfstream  Com¬ 
puter  Products  of  Essex. 

It’s  exactly  the  same  machine 
as  the  Ajile.  distributed  by 
Anderson  Jacobson  ( PCN , 
April  15).  The  Hyperion, 
however,  is  grey  rather  than 
brown  and  cream,  but  apart 
from  this,  there  is  no  difference. 

Gulfstream  is  in  the  process 
of  appointing  about  70  dealers 
throughout  the  UK  and  reckons 
it  will  sell  at  least  1.000  units 
here  during  1983. 


George  McFarland,  group 
managing  director  of  Gulf¬ 
stream.  said:  'We  are  exclusive 
distributors  for  the  Hyperion  in 
the  UK.  We  are  not  an  OEM, 
but  since  we  are  now  owned  by 
Bytec  (the  Hyperion/Ajile’s 
creator),  that  doesn't  matter.' 

Asked  to  comment  on  Hype¬ 
rion's  identical  twin.  Mike  Par¬ 
rish.  administation  and  market¬ 
ing  manager  for  Anderson 
Jacobson,  said:  'We  were 
aware  that  if  we  were  an  OEM, 
someone  else  could  distribute 
the  machine.  You  can’t  guaran¬ 
tee  exclusivity.’ 
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Micro  with  a 

Televised  Instruction  Course! 

Including  NEW  1-2 OPERATING  SYSTEM 
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I  am  interested  in  a  home  computer 
Please  send  me  further  details 

□  VIC  20  □  DRAGON  32  □  COLOUR  GENIE 

□  ADO-ONS  □  SOFTWARE  □ 
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Random  Access  is  PCN' s  forum  for  readers  with  a  point  of  view  to  express. 


Econet',  and  have  done  a  few 


Letters  come  from  people  like 
you,  so  pull  out  your  INKEY 
finger  and  feed  us  a  line.  Ifit’sof 
star  quality  PCN  will  add  £10  to 
your  spreadsheet. 

Address  us  at  Random 
Access.  Personal  Computer 
News,  VNU .  Evelyn  I  louse .  62 
Oxford  Street .  London  W 1 A 
2HG. 


A  fair  deal 
for  the  Lynx 

I  would  like  to  point  out  the 
unfair  comparisons  being  made 
by  many  magazines  in  the 
personal  computer  field.  A 
recent  example  was  the  com¬ 
parison  of  the  BBC  machine 
with  the  Lynx  machine.  This  is 
almost  impossible,  because 
pricewise  two  Lynx’s  equal  one 
BBC  B.  The  design  of  the 
machines  and  the  concepts  be¬ 
hind  them  are  entirely  differ¬ 
ent. 

I  feel  sympathy  for  C’ampu- 
ters  of  Cambridge  as  many 


PCN  £10  Star  Letter 


magazines  have  been  most 
helpful  as  regards  poor  public¬ 
ity  arising  from  these  unfair 
comparisons.  So  on  behalf  of 
Lynx  users  let  me  try  to  make 
some  fair  comparisons: 

■  For  the  price  of  one  BBC  B 
you  can  almost  purchase  two 
Lynx  48 K  machines. 

■  The  Lynx  is  an  extremely 
powerful  graphics  machine,  by 
far  the  best  around  for  its  price . 

■  For  small  business  users  it 
will  be  possible  to  have  access  to 
CP/M  disk  operating  systems  at 
probably  the  cheapest  price 
around.  If  we  try  to  run  CP/M 
on  the  BBC  B  machine  with  one 
KKIK  disk  drive  this  will  cost 
about  £900.  while  for  the  same 
price  you  could  purchase  two 
Lynxes,  with  80  columns,  with 
one  disk  drive  running  CP/M 
plus  £100  to  spare. 

The  attraction  of  the  Lynx  for 
small  business  users  is  undeni¬ 
able.  and  the  CP/M  is  promised 
for  the  Lynx  by  the  end  of  April . 

■  In  a  recent  bench  test  the 
Lynx  had  about  double  the 
speed  of  the  Dragon  and  was 
faster  then  the  Commodore  64 
(remember  the  Lynx  uses  re¬ 


verse  Polish  notation). 

■  Camputcrs  designed  the 
Lynx  for  expansion,  ie  80  col¬ 
umns.  additional  memory.  CP/ 
M,  extensions  to  Basic  (avail¬ 
able  shortly  in  ROM).  This  is 
good  as  it  is  tailored  to  suit 
users’  pockets. 

■  Having  used  the  BBC  B  and 
the  Lynx  I  think  the  Lynx  Basic 
is  extremely  good,  and  the  poor 
points  will  be  ironed  out  in  the 
ROM  extension. 

When  it  comes  down  to  it .  it  is 
the  users  who  count .  and  we  like 
the  Lynx.  I  think  Camputcrs 
has  made  a  contribution  to  the 
home/business  market  with  its 
design,  and  deserves  a  pat  on 
the  back  and  some  measure  of 
support,  as  do  other  British 
manufacturers,  against  the 
somewhat  unfair  competition 
from  abroad. 

Remember  that  chips  are 
imported  into  this  country  with 
17  per  cent  import  duty,  while 
computers  ready  built  have 
only  6  per  cent  duty.  British 
manufacturers  like  Acorn. 
Camputcrs  and  Sindairdcserve 
all  the  encouragement  and  help 
the  people  of  this  country  can 
give  them.  Stop  knocking  their 
products  and  emphasise  their 
good  points. 

J  McLauchlan. 

Edinburgh 

RAM?  Commodore 
costs  more 

Having  read  many  articles  on 
various  machines,  one  thing  has 
come  to  my  attention.  This  is 
that  expansions  for  the  Com¬ 
modore  Vic-20  are  more  expen¬ 
sive  than  for  many  otherleading 
machines.  The  3K  expansion 
for  the  Vic  is  priced  at  £29.95, 
yet  the  ZX8I  I6K  expansion  is 
priced  at  £29.99  —  mere  4p 
dearer  with  15K  more  memory 
included. 

The  16K  expansion  for  the 
Vic  is  rather  expensive  I  think  at 
£74.95.  Being  only  13,  my 
pocket  money  docs  not  quite 
run  to  this. 

After  saying  this.  I  would  like 
to  point  out  that  I  have  found 
my  Vic  very  enjoyable  to  use 
and  have  had  many  hours  of 
pleasure  from  it. 

Steven  Willingham, 

Bourne,  Lines 

Econet  costs 
explained 

I  was  very  interested  to  read 
your  section  in  the  second  issue 
of  PCN  (March  25)  entitled 
Count  to  ten  to  use  the 


calculations  of  my  own  to  assess 
the  relative  costs  of  an  Econet 
system  compared  with  a  group 
of  computers  using  their  own 
local  disk  storage. 

It  is  important  to  realise  that 
the  Econet  is  a  powerful  system 
tool  and  much  more  than  a 
simple  means  toshare  peripher¬ 
als.  For  example,  a  number  of 
routines  are  provided  which 
may  be  used  to  build  network 
services  such  as  electronic  mail 
or  computer-computer  com¬ 
munications. 

Econet  demonstrates  this  by 
supplying  a  number  of  com¬ 
mands  enabling  use  of  network 
facilities.  For  example  the 
VIEW  command  allows  a 
screen  display  to  be  copied  to 
another  machine’s  screen,  and 
the  NOTIFY  command  pro¬ 
vides  a  simple  message  sending 
system. 

While  VIEW.  NOTIFY  and 
other  commands  are  stored  on 
the  file  server  the  system  offers 
the  basic  facilities  for  com¬ 
munication  without  the  need 
for  a  file  server  or  any  other  sort 
of  network  controller. 

With  regard  to  the  cost  of 
using  a  network  for  shared 
storage.  I  note  that  your  article 
was  not  really  comparing  like 
with  like.  Five  machines  shar¬ 
ing  a  dual  disk  drive  have  about 
160K  of  storage  each  on  aver¬ 
age.  whereas  a  computer  with  a 
single  drive  has  only  100K  of 
storage. 

Prices  for  the  Econet  system 
were  released  at  the  recent  local 
area  network  show  in  London 
and  are  now  available  from 
Acorn.  From  this  price  list  I 
have  drawn  out  the  following 
illustrations  which  may  be  of 
interest  to  your  readers: — 

■  A  minimum  network  con¬ 
sisting  of  two  computers  with 
Econet  interface,  cable  termi¬ 
nators  and  clock  box  would 
cost: 

Two  Model  B  computers 
+  Econet  £892.00 

Two  monochrome  monitors 

£209.08 

(..Me  £29.00 

Terminator  and  clock 
boxes  £120.00 

£1.150.08 

Of  this,  network  costs  are 
£230.  As  such  this  system  would 
be  useful  to  provide  a  basis  for 
machine  communication  which 
could  be  expanded  on  at  a  later 
date. 

■  To  add  lOOK  to  a  BBC 
computer  the  disk  interface  and 
the  single  disk  drive  are  re¬ 
quired  at  a  cost  of  £335 .  whereas 


to  add  Econet  interfaces  to  each 
of  four  machines  and  to  provide 
the  file  server,  dual  disk  drive 
and  all  the  cables  etc  would  cost 
about  £468  per  machine.  In  the 
second  case  each  machine  has 
an  average  of  200K  of  storage 
available.  Therefore,  when 
costed  as  price  per  100K  storage 
it  is  cheaper  to  use  the  Econet  to 
provide  storage  for  a  four- 
station  system. 

With  printers  it  is  of  course 
even  more  cost-effective  to  use 
a  shared  printer,  as  providing  a 
printer  for  every  computer 
could  cost  £400  for  a  matrix 
printer,  or  up  to  £2.000  for  a 
letter-quality  printer.  The  cost 
of  the  computer  to  provide 
shared  printing  facility  is  easily 
covered  by  the  sharing  of  prin¬ 
ters. 

I  hope  you  find  the  above 
figures  interesting  —  all  the 
prices  are  current  and  include 
VAT.  Further  details  on  the 
Econet  system,  and  prices,  are 
of  course  available  from  Acorn. 
L  Hare  wick. 

Customer  Engineering  Section 
Leader, 

Acorn  Computers 


The  high-speed 
Hobbit 

I  was  interested  to  read  your 
review  of  the  Hobbit  floppy 
tape  system  for  the  BBC.  It  was 
very  fair  but  I  wonder  if  you 
would  permit  me  to  make  a  few 
points  that  your  readers  may 
not  realise. 

Your  test  involved  writing 
10,00(1  numbers  into  a  file .  Each 
number  takes  up  5  bytes  and 
therefore  the  file  was  50.000 
bytes  long.  This  is  almost  twice 
as  long  as  the  longest  program 
that  would  fit  into  a  32K 
machine. 

The  Hobbit  has  an  index 
block  half  way  through  the  tape 
in  order  to  optimise  its  chances 
of  finding  a  particular  file 
quickly.  In  the  middle  of  your 
test  the  Hobbit  will  have  spent 
about  70  seconds  doing  nothing 
but  rewinding  the  tape  from  the 
end  back  to  the  beginning.  This 
situation  may  be  avoided  when 
shorter  files  arc  used. 

Here  are  some  figures  for 
writing  similar  files,  using  a 
simple  FOR  .  .  NEXTIoop:- 
BBC  cassette  (1200  20min 
baud)  50sec 

Hobbit  floppy  tape  4min 

33sec 

Pet  floppy  disk  4min 

27sec 
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WORD 

PROCESSOR? 


has  more  features  than  most  other  software 

and  runs  on  your  VIC-20  or  Commodore  64  computer.  Put 

yourself  in  league  with  industry  standards  like  WORDSTAR,  SCRIPTSIT, 

WORDCRAFT  and  WORDPRO.  We  can  supply  you  with  a  complete  first-class  word 

processor  for  less  than.  £1,000  -  this  includes  computer,  additional  memory,  80  column 

display  monitor  and  a  daisy-wheel  typewriter  which  doubles  as  a  computer  printer. 

It  all  starts  with  the  Quick  Brown  Fox  software  at  £60 


(all  prices  excluding  VA  T) 


Further  information  from: 

SPT  Electronics  Limited.  Tollesbury,  Essex,  CM9  8SE,  England 
Telephone:  Maldon  (0621)  868484  -  Telex:  995358 

SPT  Benelux  B.  V..  Wilhelminastraat  1.3961  AG  Wijk  bij  Duurstede,  Holland 
Telephone:  03435-5741 

( Dealer  enquiries  also  welcome) 

SEE  US  ON  STAND  30  AT  THE  INTERNATIONAL  WP  EXHIBITION  WEMBLEY 
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CAMBRIDGE  LEARNING 

SELF-INSTRUCTION  COURSES 


‘RANDOM  ACCESS' 


COMPUTER 
PROGRAMMING 
IN  BASIC £11 .50 (CPB) 

Microcomputers  are  here  - 
teach  yourself  to  program! 
Learn  BASIC,  the  easiest  and 
most  widespread  language 
for  the  small  computer.  60 
illustrated  lessons  teach  the 
essentials  of  good  program¬ 
ming:  problem  definition, 
coding,  flow-charting,  de¬ 
bugging  and  clear  documentation.  And  you  don't  even  need 
a  computer! 


ZX81  SUPPLEMENT 
£1.10  alone.  £0.65p  with  CPB 

When  used  in  conjunction  with  the  above  course,  it  enables 
you  to  apply  your  knowledge  to  the  Sinclair  ZX81  micro¬ 
computer.  It  includes  some  amusing  programs  to  help  get 
you  started. 


THE  ALGORITHM  WRITER'S  GUIDE  £4  40 

explains  how  to  define  questions,  put  them  in  the  best  order 
and  draw  the  flow  chart  with  numerous  examples.  A  must 
for  programmers. 

Cheque/PO  with  order  to:  Cambridge  Learning  Ltd., 
Unit  106,  Rivermill  Site,  FREEPOST,  St.  Ives,  Cambs, 


PE17  4BR. 


Or  phone  your  credit  card  details  to  0480  67446 
(24-hour  service). 


Make  the 
most  of  your 
BBC  Microcomputer  " 
with  three  publications 
written  by  the  experts  LET 
YOUR  BBC  MICRO  TEACH  YOU  TO 
PROGRAM,  by  Tim  Hartnell.  £6  45.  with  40 
complete  programs  including  Othello  THE  BBC 
MICRO  REVEALED,  by  Jeremy  Ruston  If  you've 
mastered  your  computer  and  you  want  to  progress, 
this  is  the  book  for  you.  £7  95  INSTANT  BBC 
MICRO  MACHINE  CODE  by  Jeremy  Ruston  This 
compiler  allows  you  to  enter  programs  in  BASIC 
and  then  have  them  changed  automatically  into 
machine  code,  gaining  a  speed  increase  of  up  to  10 
times,  £34  95  including  cassette 

r UMrfac*  Publication*  VW  44  46  Earl*  Coart  Road  LOUDON  W8  6E^| 
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ie  the  books  indicated  above.  I  enclose  £. 
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I  do  not  have  a  BBC  floppy 
disk  drive,  but  can  see  no 
reason  why  it  should  be  signifi¬ 
cantly  quicker  than  the  Pet. 
Perhaps  someone  else  could 
provide  the  figures. 

I  agree  with  your  reviewer 
that  the  Hobbit  should  be 
considered  an  automatic  cas¬ 
sette  system,  rather  than  an 
alternative  to  disks.  I  am, 
however,  continually  being  sur¬ 
prised  at  the  number  of  cases 
where  it  is  directly  comparable. 
Your  reviewer  has  hit  on  one  of 
these  by  accident  —  a  long  file, 
where  the  access  time  is  small 
compared  with  the  LOADing 
time. 

Your  reviewer  had  difficul¬ 
ties  with  his  printer.  I  have  used 
a  parallel  printer  continually 
during  the  development  of  the 
system,  with  no  problems.  We 
think  the  problem  may  have 
been  a  knock-on  effect  from  a 
bug  which  we  were  aware  of, 
and  has  now  been  put  right. 
LJWant. 

Co-Author  of  the  Hobbit  oper¬ 
ating  system, 

Mickleover,  Derby 

Point  taken,  Mr  Want.  It's  true 
that  benchtests  usually  tell  of  a 
piece  of  equipment's  ability  to 
do  a  bench  test,  and  notits  ability 
to  execute  everyday  tasks.  But  to 
get  meaningful  figures  it’s  neces¬ 
sary  to  do  things  like  record  long 
lists  of  numbers.  IQ  tests,  I 
understand,  are  subject  to  simi¬ 
lar  criticism  —  Ed. 


Get  good  advice 
before  you  buy 

That’s  it,  I’ve  had  enough. 
‘Simon’s  not  so  simple’  (PCN 
April  I )  was  the  biggest  load 
of  .  .  .  (calm  down  Ian.  this  is  a 
family  magazine). 

Who  does  this  guy  Keith 
Bowden  think  he  is?  Just  be¬ 
cause  he  is  some  ‘flash’  lecturer 
certainly  does  not  give  him  the 
authority  to  go  about  recom¬ 
mending  one  computer  over 
another. 

Nobody  has  the  right  to  say, 
‘Get  this  computer  because  / 
think  it  is  better  than  that  one.' 
If  someone  is  going  to  spend  up 
to  £400  of  hard-earned  cash  on 
a  computer,  they  are  going  to 
want  more  than  the  enthusiastic 
opinion  of  a  lecturer. 

It  is  people  like  Mr  Bowden 
who  can  put  people  off  the 
fascinating  hobby  of  comput¬ 
ing.  just  by  recommending  the 
wrong  machine.  The  unwitting 
person  buys  the  computer,  but 
it  is  only  after  he  has  bought  it 


that  he  realises  that  it  does  not 
reach  his  expectations. 

The  hobby  of  computing  is 
supposed  to  be  a  happy  one .  but 
unfortunately  too  many  people 
discover  the  contrary.  If  some¬ 
one  is  going  to  buy  a  computer, 
they  should  first  be  asked  what 
exactly  they  want  to  use  it  for, 
and  then  they  should  be  shown  a 
suitable  range  of  machines, 
while  being  told  the  advantages 
and  the  disadvantages  of  each 
machine.  The  person  can  then 
be  left  to  decide  for  himself. 

This  is  another  point  that  I 
would  like  to  raise.  Notice  how 
two-thirds  of  Mr  Bowden's 
letter  is  just  Commodore  prop¬ 
aganda.  and  how  the  two  most 
popular  home  computers, 
namely  the  Sinclair  Spectrum 
and  BBC  Computer,  are  both 
‘gunned  down'. 

I  have  a  BBC  Model  B  and 
the  lack  of  memory  when  using 
high-resolution  graphics  is  al¬ 
ways  played  on.  I  don't  want  to 
ponder  on  this  for  too  long,  for 
fear  of  being  guilty  of  exactly 
what  Mr  Bowden  did,  but  I 
would  like  to  give  him  some 
food  for  thought .  I  would  like  to 
see  a  program  for  the  Com¬ 
modore  64  which  is  better 
than  any  Acornsoft  program, 
and  no  more  than  8K  in  length! 

I  received  my  £235  BBC 
Model  A  on  March  8  1982.  It 
arrived  in  bits,  but  half  an  hour 
with  a  soldering  iron  soon  had  it 
up  and  going.  Since  then  I  have 
gradually  upgraded  it  myself. 

I  chose  the  BBC  computer 
because  I  will  be  doing  'O'  and 
'A'  Level  computer  studies, 
and  am  starting  ‘A’  Level 
electronics,  and  I  wanted  a 
machine  with  structured  Basic, 
which  was  versatile,  easily  ex¬ 
pandable  and  which  1  was 
confident  would  last  well  into 
my  University  days. 

The  BBC  computer  was.  and 
still  is,  the  only  computer  which 
fills  all  those  requirements.  Mr 
Bowden  seems  to  think  that 
everyone  who  buys  a  computer 
will  use  it  primarily  to  learn  how 
to  program.  I,  for  one.  shall  be 
building,  and  buying,  a  lot  of 
external  hardware  for  my  BBC 
computer. 

Just  for  the  record,  I  think  the 
function  keys  on  the  BBC 
computer  are  a  very  strong  plus 
point.  I  am  not  sure  whether  or 
not  this  is  possible  on  the 
Commodore  64  but  the  BBC’s 
function  keys,  including  the 
Break  key.  can  each  contain  a 
program  up  to  255  characters. 
Ian  Me  Alpine, 

Craigavon,  Northern  Ireland 
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COMPETITION 


BeebBeeb! Now 
for  the  winners 


No  doubt  it’s  been  a  trying  week 
for  those  of  you  who  entered 
PCN  Paperchase  on  the  trail  of 
a  BBC  Micro  B. 

More  than  4.000  got  your 
entries  in  by  the  closing  date, 
April  8.  Not  that  you  got  the 
correct  solution,  though,  which 
is  Great  oaks  from  little  acorns 
grow.  In  fact,  more  than  1.000 
failed,  and  some  in  certain 
style,  not  least  the  firM  one 
opened. 

It  was  enough  to  send  shivers 
down  an  editor’s  spine  when  *  A 
stitch  in  time  saves  nine'  flop¬ 
ped  out  of  the  envelope. 

But  in  the  following  days  we 
discovered  other  examples  of 
guesswork.  Nice  try,  folks,  but 
Two  he.uls  are  better  than 
one’ ,  ‘Too  many  cooks  spoil  the 
broth’  and  ‘A  bird  in  the  hand  is 
worth  two  in  the  bush’  may  all 
be  worthy  in  nature  but  showed 
that  too  many  hands  didn’t 
make  the  listing  work  (but 
thanks  for  the  laugh  .  .  .) 

Closer  —  just  —  were  those 
who  came  up  with  ’From  little 
apples  great  oaks  grow'.  So 
much  for  an  English  country 
garden  .  .  . 

But  perhaps  the  most  suc¬ 
cinct  of  the  lot  was  from  a  reader 
in  Co  Durham  who  said,  simply 
‘Grow’.  (We’re  trying,  Mr  X. 
we're  trying. ) 

More  sympathy,  though,  for 
those  of  you  who  appeared  to 
have  the  correct  answer,  but 
failed  to  write  in  the  missing 
word.  ‘Great  oaks  from  little 
grow’  was  a  bit  on  the  silly  side. 

Thanks  to  all  who  sent  in  the 


correct  listing.  Here’s  your 
chance  to  check  them  against 
our  own  print-out. 

But  before  printing  the  win¬ 
ners’  names,  here’s  a  letter  from 
Lucio  Zys.  from  Stockbury. 
Kent,  that’s  sure  to  prompt  a 
nationwide  groan  of  sympathy. 
He  says: 

.  .  just  got  off  my  hands 
and  knees.  Lounge  carpet  co¬ 
vered  with  scraps  of  paper  with 
odd  combinations  of  letters  on 
them  .  .  .  Win  or  lose  I  enjoyed 
the  puzzle  immensely .  but  don’t 
tell  whoever  set  it  —  just  tell 
him/her  I  HATE  them!’  We 
did  .  .  .  the  man  responsible, 
Nigel  Cross,  just  grinned. 

But  now  to  make  four  other 
people  grin.  The  winners — the 
four  correct  entries  pulled  out 
of  the  hat  —  are: 

John  Pattinson.  of  %A  Rad¬ 
ford  Boulevard.  Radford.  Not¬ 
tingham: 

Ian  Gilroy,  of  14  Humberdale 
Drive,  N  Ferriby,  N  Humber¬ 
side; 

G  L  Nelson,  of  169  Woodfield 
Road.  Harrogate.  N  Yorks; 
Mrs  A  M  Briggs,  of  14  Limes 
Avenue.  London  N12. 
Congratulations  .  .  .  we’ll  be 
getting  your  Model  Bs  to  you  as 
soon  as  possible. 

Finally,  we  must  own  up  to  a 
little  competitive  licence.  As 
some  readers  have  pointed  out. 
the  original  proverb  comes 
from  a  poem  written  by  David 
Everett,  1769-1813.  and  is ‘Tall 
oaks  from  little  acorns  grow.' 

But  that  wouldn't  have  been 
so  much  fun  .  .  . 
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ATARI  400  &  800 


400  (16K.exc.  Basic)  El 49.50  800  (48K  +  Basic)  £375 
400  (16K)  +  Basic  +  Recorder  +  Joystick  +  5  Blank 
Cassettes  +  Demo  Cassette  £239 

400  (48K)  +  All  Above  Items  £324 

800  (48K)  +  All  Above  Items  £425 

800  (48K)  +  Basic  -*■  Disk  Drive  +  Joystick  +  3  Blank  Disks  + 
Demo  Disk  £660 


DRAGON  32 


£199 


Spectrum  from 
Oric  I  (48K) 
Ace 
ZX81 

Epson  HX-20 

Vic  20 
CBM  64 
Sharp  MZ80A 
Sharp  MZ80B 


£125 

£169 

£89.95 

£49.95 

£462.00 

£129 

£339 

£499 

£899 


Coming  soon  —  Sord  M5  —  £189 

ALL  PRICES  INCLUDE  VAT 

24  GLOUCESTER  ROAD 
BRIGHTON  698424 


FOR  BBC  MICROCOMPUTER 

Software 

FORTH  ROM  and  documentation . £34.72  +  VAT 

Manual  (for  newcomers  to  FORTH) . £6.75 

Hardware  and  Accessories 

TORCH  drives  and  operating  system  £780.00 + VAT 
Printers,  drives  etc . Please  phone  forquote 

FOR  EPSON  HX20 

Software 

FORTH  ROM  +  documentation . £34.72  +  VAT 

(Manual  available  shortly) 

Hardware  and  Accessories 

EXPANSION  UNIT.  VDU  Interface  etc 
. Please  phone  for  quote 

COMING  SOON  FOR  BBC  MICRO 

FORTH  FLOATING  POINT  EXTENSION  (ROM) 
COMPUTER  AIDED  LEARNING  PACKAGE 

OTHER  MACHINES: 

Dragon  32.  Colour  Genie.  Apple.  SWTPc 

H.C.C.S.  Associates 

533  Durham  Road,  Low  Fell 
Gateshead,  Tyne  and  Wear  NE9  5EY 
Tel:  (0632)  821924 
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SIR  COMPUTERS  LTD  —  CARDIFF 

Agents  for  Acorn,  BBC  and  TORCH  Computers 


BBC  Microcomputers 


Model  B  . . 

BBC  Model  B  with  1  20S 

£399.00 
£399  00 

£509.00 

Dual  2  x  1 00K  disc  dnve  . 

£389.00 

The  disc  manual  and  utilities  disc  are  both  included 
Disc  interface  for  the  BBC  Micro 

KM . 

£95.00 

Fitted .  . 

£110.00 

Upgrade  of  BBC  Model  A  to  B  . 

£90.00 

Please  telephone  for  up  to  date  information  on  Prestel.  Teletext, 
speech  synthesis,  second  processors,  etc. 


TORCH  Computers 

Z-80  Disc  Pat*  for  the  BBC  Microcomputer  ..... - E 895  00 


RCH  CF240 _ £2795.00  (ex  VAT) 

This  is  an  extension  of  the  BBC  microcomputer/Torch  disc  pack 
system,  available  in  a  single  unit.  The  computer  contains  a  BBC- 
based  penpheral  processor  connected  to  the  main  Z-80  computer,  a 
dual  2  x  400K  disc  drive  as  described  above,  a  high  resolution  (80 
character)  colour  monitor  and  a  complete  British  Telecom  approved 
1200  baud  modem  It  is  the  only  microcomputer  which  has  been 
granted  permission  for  direct  connection  to  the  Public  Switched 
Telephone  Network  both  m  the  U.K.  and  the  United  States 

The  TORCH  can  communicate  either  directly  with  another  TORCH 
or  with  virtually  any  other  type  of  computer  via  Prestel  Using  the 
Gateway  facility  o*  Prestel  it  is  possible  lor  the  TORCH  to  access 
vast  amounts  of  information  stored  by  private  organisations  on 
public  database  systems  The  Mailbox  facility  of  Prestel  also  allows 
the  use  of  electronic  mail. 

TORCH  CH240/10  As  above  but  with  a  1 0  MB  hard  disc  drive 
TORCH  CH240/21  As  above  but  with  a  21  MB  hard  disc  drive 


This  unit  connects  to  the  BBC  Micro  m  the  same  way  as  a  normal 
disc  drive,  but  as  well  as  offering  a  dual  2  x  400K  disc  dnve  for  use 
under  BBC  BASIC  or  other  languages  it  provides  the  option  of  using 
the  wide  range  of  CP/M  software  available  for  business  and  data 
processing  applications  The  firmware  supplied  with  the  machine 
allows  switching  between  BASIC  and  CPN.  a  powerful  operating 
system  developed  from  CP/M  22. 

In  addition  to  the  disc  pack  a  second  processor  is  supplied  This  is  a 
Z-80  A  with  its  own  64K  RAM  card,  communicating  with  the  6502A  in 
the  BBC  computer  through  the  Tube'.  Typically  the  speed  of 
execution  of  programs  under  the  twin-processor  system  is  increas¬ 
ed  by  up  to  50%  compared  with  a  conventional  single-processor 
computer  A  third  processor,  the  16  bit  68000.  will  shortly  be 
available 


PERIPHERALS 


SeikoshaGP  100  A  Pnnter _ ... - £229.00 

Epson  MX  80  F/T  type  3  Pnnter - £399.00 

NEC  PC  8023  Pnnter _ _ C 3*9  00 

Kaga  1 Z  RGB  Monitor  . £280.00 

Sanyo  1 4"  RGB  Monitor _ £270.00 

High  resolution  1 Z  black/green  monitor - - £05.00 


SOFTWARE 

We  currently  hold  in  stock  programs  from  the  following  suppliers: 
Acomsoft.  A  A  F  Software.  Bug  Bute.  Computer  Concepts.  Data 
Base  Software.  Digital.  Fantasia.  Gemini.  Golem,  UK  Software, 
Level  9  Software.  Molimerx.  MP  Software.  Program  Power.  Sala¬ 
mander  Software  Software  for  All  Superior  Software 

Unfortunately,  we  are  unable  to  supply  software  by  mall  except 
as  part  of  a  large  order.  Delivery,  by  Interlink  of  any  of  the  above 
items  £10.00.  Unless  otherwise  stated  all  prices  include  VAT. 


SIR  Computers  Ltd.,  91  Whitchurch  Road,  Cardiff. 
Telephone:  (0222)  21341 


MICROWAVES 


Got  a  tip?  Send  it  to  PCN  and  get  a  cash  reward.  £5  for  every  hint  printed. 


If  you've  got  something  to  crow 
about  ...  a  bit  of  magic  that’ll 
make  the  world  a  better  place 
for  micro  users,  then  send  it  to 
PCN  Microwaves — our  regular 
readers’  hints  and  tips  page. 
We’ll  pay  you  £5  if  we  print  it. 
W  e’ll  pay  you  even  more  if  your 
little  gem  gets  our  vote  as 
microwave  of  the  month.  Think 
on  ...  and  write  to  Micro- 
waves.  PCN,  62  Oxford  Street, 
l  ondon  Wl  A  2 lit;. 


Memories  are 
made  of  this 

I  have  devised  the  following 
program  for  the  Lynx:- 
10  INPUT  HOW  MUCH 
MEMORY  DO  YOU 
WANT  TO  SEE.  ";A 
20  FORM  =OTOA 
30  LETP  =  PEEK(M) 

40  PRINT  CHRS(P); 

50  NEXT  M 
RUN 

One  or  two  comments  about 
the  program  may  be  necessary. 
When  asked  for  a  number, 
choose  one  higher  than  1000 
otherwise  you  might  get  acrash. 

If  you  break  out  during  the 
program  and  you  can't  see  the 
cursor  try  changing  the  INK  or 
PAPER  colours,  if  nothing 
happens  then  you  have  crashed, 
so  switch  off. 

I  am  about  to  form  a  Lynx 
users  group  to  help  and  inform 
newcomers  as  well  as  more 
experienced  programmers  with 
information,  and  aspects  con¬ 
cerning  the  Lynx.  I  am  also  in 
the  process  of  producing  a 
graphics  aid  for  those  who  wish 
to  design  their  own  complex 
displays  of  text  and  graphics 
mixed.  As  owners  will  be  aware 
there  are  three  modes  of  dis¬ 
play  :  TEXT  in  a  40  x  24  format ; 
PRINT  AT  or  WINDOW  in  a 
124  x  248  format;  and  HI  RES 
in  a  256  X  24S  format 
R  B  Jones, 

Kenton,  Middx. 


Switch  program 
for  Spectrum 

Here  is  a  simple  Spectrum 
add-on — it's  a  switch  that  plugs 
into  the  Ear  socket.  The  switch 
can  be  anything  you  want;  a 
pressure  mat  for  a  burglar  alarm 
is  just  one  example. 

The  wires  A  and  B  are 


connected  to  the  NC  (Normally 
Closed)  contacts  of  the  relay. 
When  the  switch  is  closed  the 
relay  will  switch  on  and  off. 
sending  a  series  of  pulses  to  the 
computer.  The  capacitor  sup¬ 
presses  the  relay  and  also  keeps 
the  current  low.  You'll  need  a 
program  like  this  to  use  the 
switch 

10  GOSUB  5000:  CLEAR 
20  LET  a  =  USR  USR  “r” 
30  LET  k  =  PEEK  23608 
40  IF  K<3THEN  20 
50  REM  the  switch  is  on 
60  : 

70  : 

5000  FOR  n  =  USR  “r”  TO 
USR  u 
5020  READ  a 
5030  POKE  n.a 
5040  NEXT  n 
5050  DATA 

33.56,92.62.0,119.6,255. 
219.250.254.255.40.1.52. 
16.247.201.0.0.0,0.0.0.0 
5060  RETURN 


F  Federilo, 

Macclesfield,  Cheshire 


Dummy  GOTOs 
keep  things  tidy 

If  you're  developing  programs 
in  Basic,  you  often  need  to  tidy 
up  the  program  using  RE- 
NUM.  However,  this  means  all 
your  well-known  line  numbers 
arc  changed  and  it  takes  some 
time  to  learn  the  new  ones.  My 
way  to  keep  track  is  to  put  somt 
dummy  GOTOs  at  the  start  of 
the  program  :- 

10  GOTO  50:  *  Program  start 
20  GOTO  250:  ’  start  of  sub¬ 
routine  I 

30  GOTO  410:  ’  input  routine 
40  GOTO  630: '  subroutine  2 


—  and  so  on. 

When  you  renumber  the 
program,  the  command  will 
change  all  these  line  numbers. 

So  a  quick  LIST  keeps  you 
informed  of  line  numbers.  It's  David  Prins, 
also  a  handy  summary  of  the  Liverpool 
structure  of  the  programs. 

P  G  Bishop,  ' 

Tadworth.  Surrey 


between  32  and  63.  Try  it  for 
yourself  to  sec  which  character 
is  which.  The  inverse  digits 
(Codes  48  to  57)  are  great  for 
scoring  video  games. 


Capital  idea 
for  the  Spectrum 

It  used  to  really  annoy  me  that  I 
couldn't  put  the  Spectrum  in 
caps  mode  from  within  a  Basic 
program.  But  I  discovered  that 
bit  3  of  system  variable  "flags  2' 
will  set  caps  mode.  This  is 
location  23658. 

So  to  use  caps  mode,  you 
could  POKE  23658.8  but  this 
resets  all  the  other  flags.  Alter¬ 
natively.  you  could  call  the 
appropriate  ROM  routine  with 
RANDOMISE  USR  4317.  But 
this  puts  the  Spectrum  back  in 
lower  case  mode  if  you’re  in 
caps  to  start  with. 

My  solution  is  to  use  a  short 
machine  code  routine  and  call  it 
with  RANDOMISE  USR.  The 
routine  is  LD  HL.23658.  SET 
3.(HL).  RET  —  which  assem¬ 
bles  to  33.106.92.203.222.201. 
To  force  the  Spectrum  into 
lower  case  mode,  change  the 
222  to  158. 

R  G  Elmour, 

Liverpool 

Locate  the  Dragon’s 
hidden  characters 

The  Dragon  uses  memory  loca¬ 
tions  1024  to  1535  for  its  text 
screen.  So  you  would  expect 
that  a  command  such  as  POKE 
1024+M.I  would  be  equivalent 
to  PRINT(«  M.CHR$(I).  But 
the  codes  used  for  screen 
POKEsare  not  ASCII.  Youcan 
see  this  by  running  this 
program: 

10  FOR  1  =  1  TO  255 

20  PRINTfa  100.1 

30  POKE  1144.1 

40  FOR  D=  1  TO  600: NEXT 

D.I 

Using  this.  I  discovered  that 
there  are  32  printable  charac¬ 
ters  which  are  available  neither 
from  the  keyboard  nor  with  the 
CHR$  function.  The  only  in¬ 
verse  characters  you  can  get  are 
A  .  .  .  Z  from  the  keyboard, 
and  a  few  characters  with 
ASCI  I  codes  96  and  123  to  127. 

But  you  can  get  at  the  rest 
with  POKE  1024+M.I  with  I 


String  your  BBC 
along 

It’s  sometimes  useful  to  prog¬ 
ram  one  of  the  BBC  function 
keys  with  a  string  beginning 
with  a  double  quote.  If  you  had 
a  lot  of  print  statements  to 
enter,  it  would  be  nice  to 
program  key  FI  with 
"  MPRINT".  Then  using 
AUTO  and  pressing  FI  at  the 
end  of  every  line  lets  you  enter 
the  text  really  quickly 

But  you  can't  have 
“  MPRINT'  on  a  key  because 
the  BBC  assumes  you  are  using 
the  quotes  simply  to  delimit  the 
string.  So  if  you  enter  *KEY1 
"MPRINT’'.  you  get 
IMPRINT  on  FI. 

To  avoid  this,  put  a  harmless 
control  character  at  the  start  of 
the  string.  The  BBC  only  recog¬ 
nises  a  quote  as  a  delimiter  if  it  is 
the  first  non-space  character 
after  the  ’KEY  n.  So  you  can 
create  the  string  with: 

•KEY  1  \(a  "IMPRINT' 

D  L  Harper, 

Mansfield,  Nolls 


Beyond  the  reach 
of  your  Dragon 

Here's  a  quick  way  of  sticking  a 
protected  copyright  message  on 
a  Dragon  program.  Type:- 
10  REM 
20  REM 

Then  type  EXEC  (39512) 
and  press  ENTER  twice.  The 
screen  will  fill  with  rubbish. 
LIST  your  program.  Then  type: 
YOUR  MESSAGE  =  39512 
followed  by:  EXEC  YOUR 
MESSAGE  and  press  enter 
twice. 

You  should  now  see  that 
YOUR  MESSAGE  is  on  line 
65535.  This  line  can’t  be  deleted 
or  edited  ...  its  line  number  is 
too  high. 

R  Sheldon, 

Wolverhampton 


NEXT  WEEK:  Reading  the 
graphics  screen  on  the  Ace; 
reading  the  Lynx  keyboard; 
ZX81  indelible  copyright 
notice;  Oric  screen  control  and 
more  *FX  commands  you 
were  afraid  to  ask  about. 
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ROUTINE  INQUIRIES 


ERROR  ON  A'  Phillips  opens  the  pod  door,  Hal.  Got  a  query? 
No  personal  replies  promised  but  you  never  know  .  .  . 


■Ml | 


Write  to:  Max  Phillips.  Routine 
Inquiries.  Personal  Computer 
News.  VNU,  Evelyn  House. 
62  Oxford  Street.  London 
W1A2HG. 


Making  shift  with 
BBC  functions 

I  am  Irving  to  write  a  game  for 
the  BBC.  I  want  to  use  the 
Return  and  Shift  keys  for  func¬ 
tions  such  as  ‘fire*  and  ‘thrust*. 
Could  you  tell  me  how  todothis? 
Michael  Bihon. 

Scales,  Leeds 

You  can  read  single  keys  using 
the  BBC's  INKEY  function. 
Normally,  the  number  you 
specify  in  brackets  governs  the 
time  the  function  waits  for  a  key 
to  be  pressed.  This  will  read  the 
return  kc\  but  not  the  shill  kc\ 
A  second  problem  is  that  the 
BBC's  auto-repeat  function 
may  hold  the  INKEY  up  so  that 
the  whole  game  goes  very 
slowly. 

You  can  get  round  this  by 
setting  a  very  fast  auto-repeat 
rate  *FX  12,1.  Remember  to 
turn  it  off  with  *FX  12.0  and 
*FX  15,0  before  your  program 
ends. 

But  there  is  a  better  way.  If 
you  give  a  negative  number 
with  INKEY.  it  tests  that  a 
particular  key  is  held  down  bt 
the  moment  when  INKEY  is 
called.  INKEY  (-1)  is  -  I  if 
shift  is  held  down  and  0  if  it  isn't. 
INKEY  (-74)  checks  the  re¬ 
turn  key. 

You  can  test  all  of  the  keys 
this  way.  Further  information 
starts  on  page  273  of  the  user 
guide. 


Play  patient  for 
Commodore  Prestel 

Can  I  get  Prestel  on  my  Com¬ 
modore  64.  and  if  so,  how  do  I  go 
alxuil  getting  it? 

John  Sales, 

Glasgow 

All  you  need  is  a  little  patience 
Commodore  is  working  on  a 
Prestel  interface  which  will, 
incidentally,  allow  you  to  use 
Micronet  800. 

It  won't  be  ready  until  May  at 
the  earliest,  so  it's  just  a 
question  of  waiting. 


Video  vanquishes 
micro's  signal 

I  own  a  IK  ZX8I,  and  tried  to 
plug  it  into  my  Philips  2000 


video  recorder.  But  it  would  not 
tune  in.  and  all  I  got  was  wavy 
lines.  What  can  I  do  to  record 
my  graphic  programs?  Do  I 
need  a  bigger  memory  or  what? 
Paul  Hilton, 

Rock  Ferry,  Birkenhead 

Congratulations  on  having  dis¬ 
covered  this  for  yourself.  What 
we  need  is  a  few  more  empiri¬ 
cists  and  a  few  less  theorists. 

Anyway,  the  theory  goes  that 
most  micros  give  a  signal  that  is 
too  variable  for  a  video  recor¬ 
der  to  use.  and  the  ZX81  itself 
seems  to  give  a  signal  that  is  too 
weak  for  many  automatic  tun¬ 
ing  systems.  Video  recorders 
need  a  stable,  standardised 
signal  rather  than  the  hap¬ 
hazard  signals  micros  get  away 
with. 

So  to  interface  the  two  you 
need  video  lock,  which  is  a  way 
of  keeping  the  signal  within 
acceptable  bounds.  This  could 
be  added  to  your  computer.  It’s 
also  possible  to  have  video  lock 
as  part  of  the  recorder,  but  I 
doubt  if  you'll  have  it  on  the 
Philips  2000. 

I  would  have  thought  that  the 
best  way  to  record  your 
graphics  programs  was  with 
vour  ZX81  —  just  use  SAVE. 
LOAD  and  RUN 

Problems  and 
pitfalls  of  program 
production 

I  am  interested  in  selling  home- 
produced  software  on  a  part- 
time  basis.  How  do  I  gel  my 
programs  duplicated? 

C  Wood. 

Eastbourne,  Sussex 

It  depends  on  how  serious  your 
business  is  going  to  get.  Most 
people  work  their  way  through 
the  same  struggle.  First,  you 
can  sit  with  your  machine, 
typing  SAVE  on  into  the  night. 

When  you  get  tired  of  that,  it 
is  sometimes  possible  to  pro¬ 
duce  usable  copies  by  'backing 
up'  twocassctte  recorders.  You 
might  be  able  to  find  tape 
duplicators  locally.  People 
have  been  known  to  help  with 
the  local  talking  newspaper  in 
exchange  for  an  hour  or  two  on 
its  tape  copier. 

But  the  best  way  is  simply  to 
approach  the  problem  in  the 
most  serious  (and  hence  expen¬ 
sive)  way  possible.  There  are  a 
handful  of  companies  which 
specialise  in  copying  and  pack¬ 
aging  computer  cassettes. 
Many  of  them  have  the  sense  to 


offer  short  runs — as  little  as  ten 
cassettes  —  so  that  small  com¬ 
panies  can  start  really  small 
before  growing  bigger. 

It  is  worth  the  cost  of  using  a 
serious  duplicating  company.  If 
your  cassettes  don’t  LOAD 
then  the  cost  of  replacing  them 
can  destroy  your  profits.  So  go 
for  a  specialist  company — they 
advertise  in  most  of  the  trade 
magazines.  See  also  the  lead 
story  on  page  6  of  last  week's 
issue. 

How  to  monitor 
your  VDU 

Is  it  worth  laying  out  over  £200 
for  a  monitor  or  should  I  just  use 
a  domestic  TV? 

Could  you  explain  the  differ¬ 
ence  between  low .  medium  and 
high  resolution  monitors  (apart 
from  the  price!)  and  recom¬ 
mend  a  cheap  monitor? 

Francis  Jago, 

London  SWI9 

It's  really  up  to  you.  Wander 
along  to  a  BBC  dealer  or 
exhibition  and  sec  proper  moni¬ 
tors  working.  Some  TVs  give 
very  good  pictures  .  . .  I've  seen 
BBCs  and  Newbrains  give  very 
passable  80  column  displays  on 
ordinary  portables.  Others, 
perhaps  yours,  give  displays 
that  arc  hard  to  work  with  and 
do  an  injustice  to  the  micro's 
graphics  ability. 

Monitors  vary  in  the  detail 
they  are  able  to  resolve,  and 
there  are  lots  of  ways  of  express¬ 
ing  this.  You  can  do  it  in 
columns,  pixels,  dot  resolution 
and  so  on.  You  do  need  a 
monitor  that  has  sufficient  re¬ 
solution  to  show  clearly  80 
columns  of  text  and  preferably 
the  BBC’s  640  x  256  graphics 
mode. 

Some  of  the  cheaper  moni¬ 
tors  have  low  resolutions  and 
can't  really  work  with  more 
than  40  column  text. 

As  for  recommending  moni¬ 
tors,  you'll  get  a  good  deal  from 
most  companies  such  as  Micro- 
vitec.  Cabel  and  so  on. 

Choose  a  monitor  from  a 
dealer,  so  you  can  see  it  working 
and  can  get  it  quickly  repaired, 
if  need  be. 

Spectra  m  DATAs 
defined 

When  defining  graphics  on  the 
Spectrum,  I  usually  use  the 
DATA  and  BIN  statements. 
These1  are  all  right  unless  you  are 
w  riling  a  great  long  list  ing  w  ith  a 


lot  of  graphics.  I  have  seen 
another  way  in  books  and 
magazines  using  just  a  DATA 
statement  followed  by  numbers 
separated  by  commas.  Please 
could  you  explain  how  to  do 
this? 

Nicholas  Gorton, 

Elswick,  Preston 

It's  simply  a  matter  of  fiddling 
about  with  numbers.  When  you 
define  a  character,  perhaps  by 
shading  in  the  squares  on  a  grid 
and  converting  shaded  squares 
to  Is  and  empty  squares  to  0s, 
you  create  a  set  of  eight  binary 
numbers. 

These  are  POKEd  into  the 
Spectrum’s  memory  using  the 
BIN  function.  This  persuades 
the  Spectrum  that  the  numbers 
are  actually  binary  and  not  our 
normal  base  ten  system. 

The  method  you  have  seen 
involves  taking  the  definition  a 
step  further.  You  convert  the 
binary  numbers  into  their  base 
ten  equivalents  and  then  POKE 
those  instead. 

One  simple  way  to  convert 
the  number  is  to  write  the 
headings  128  64  32  16  8  4  2  1 
above  each  binary  number. 
Then  you  add  together  all  the 
headings  that  have  a  1  under¬ 
neath  them.  So  a  number  such 
» 10010111  it  1284  11,-4-:  -  i 
—  or  151  —  in  base  ten. 

Once  you've  got  your  eight 
base  ten  numbers,  you  just 
enter  those  on  a  DATA  line, 
and  READ  and  POKE  each 
one  in  sequence. 

After  a  while  you'll  find  this  a 
rather  tedious  process  —  it’s  a 
job  for  your  Spectrum .  Why  not 
write  a  program  that  lets  you 
design  characters  on  an  en¬ 
larged  grid  by  moving  a  cursor 
around?  When  each  character 
is  finished,  the  program  can 
calculate  and  print  the  relevant 
base  ten  numbers. 

There  are  lots  of  handy 
featuresyoucouldinclude.  You 
could  display  what  each  charac¬ 
ter  would  actually  look  like  as 
the  user  created  it.  You  could 
have  a  little  ‘scratchpad'  area 
where  you  could  play  about 
with  all  the  characters. 

You  could  even  include  com¬ 
mands  to  turn  the  grid  upside- 
down.  reflect  or  reverse  it.  So  it 
would  be  easy  to  define  a 
PacPerson  going  left,  up,  right 
and  down. 

It  isn’t  an  easy  program  to 
write  but  it  will  make  your  life 
easier.  This  makes  it  easier  to 
define  characters  that  can  be 
PRINTed  in  pairs  and  so  on. 
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32K  Rampack  For  Your  Vic  20 

Special  Offer 

Choose  any  of  the  following  Gemini  software 
cassettes 

requiring  32K  memory. 


1.  Database 

2.  Stock  Control 

3.  Mailing  List 


4.  Invoice  Statements 

5.  Home  Accounts 

6.  Commercial  Accounts 


And  add  a  32K  Rampack  by  Plus  80 

(Recommended  Retail  Price  £69.95  for  both) 

SPECIAL  PRICE  £59.99  (Inclusive) 


Send  to  PLUS  80.  31-33  LOWER  ROAD,  HARROW.  HA2  ODE. 

SOFTWARE  I  D  2.D  3.  □  4.D  5.  □  6.  □ 

32K  RAMPACK  ON  ITS  OWN  £49.99  3 
16K  RAMPACK  ON  ITS  OWN  £37.99  □ 

INDIVIDUAL  SOFTWARE 

PACKAGES  £1 9.95  1 .  □  2.  □  3.D  4.  □  5.  □  6.  □ 


ni  COMPUSENSE 

- 1  Software  for  Dragon  32 

P.O.  Bo  1 169.  Palmers  Green.  London  N13  SXA 
Telephone:  01  -682  0681  (24  Hour)  and  01-882  6936 
Offices  at:  2860  Green  Lanes  (8  45-6  00  Mon-Frl) 

STOP P»eSS-  by  popular  demand  OASM  and  DEMON  <n  one  cartridge  1 30  45 
'  OASM  DRAGON  Only  CartndgeC1I.M 

A  true  6809  assembler  lor  me  DRAGON 
BASIC  mode  and 


5  SPACE  RACE  Machine  Code  TANDY  COLOR  DRAGON  Cartridge  £11.96 

Cassette  E7.95 

Acbon-pecAad  arcade  pama  Chase  around  e»  tree*  deatroymg  hordes  ot  alien*  -  watch 
out  lor  lha  mines'  Use*  keyboard  or  loysacks  IS  **uM  level*  h*h  raaotulion  graphcs. 
sound  Addictive1 

6  C-TKI  TANOYCOLOR16K  DRAGON  Cassette  £7.96 

Super  space  adventure  pama.  graphcs  sound,  up  lha  Klmgons  before  #iey  get  you 

7  DESERT  GOLF  TANOY  COLOR  32K  0RAG0N  CassetteCT.M 

-  POKER  TANOY  COLOR  1 6K  (Extended  Basic  I  DRAGON  Cassette  C7.9* 

Fast  action.  a«caSam  graphic*  and  sound,  machine  coda  aasieled  lor  ipaad' 

9  PIRATES  AHOY  TANOY  COLOR  32X  DRAGON  Cassette  C1M 

An  advanlura  game  Solve  the  puzzles  to  And  a»  eta  trsamas  -  absorbing 
BOOKS  NOW  IN  STOCK  35  Programs  tor  die  Dragon  32  langdell  M.9S 

The  Working  Dragon  32  Lawrence  CS.9S 

Load  and  Go  WiSi  Vote  Dragon  Phipps  CS  SO 

Enter  the  Dragon  Carter  CS  SS 


supply  CASsetre  so  for. 
I  enclose  cheque/ PO  l_ _ 


THE  HOME 
COMPUTER 

We  specialize  in  Micro-Computers  for 
home  and  business 

CURRENTLY  IN  STOCK  ^  f 


BBC  MODEL  8  09900 

DRAGON  32  EI999S 

NEWBRAJN  MOOEL  A  £269  1 0 

NEWBRAIN  MODEL  AD  £299  00 


ORIC  I  (48K|  El 69 95 

ZX  SPECTRUM  ( 1 6K|  E 1 25  00 
ZX  SPECTRUM  (48K)  E 1 75  00 
ATARI  400  El 59 99 

ATARI  800  £399  99 


Newbran.  B8C  Micro.  VIC20.  and  ZX  8 1  /SPECTRUM 
we  also  have  a  large  varied  selection  of  books 


□□mPLITA5DLVELT0 

MICRO  COMPUTER  SYSTEMS  FOR  THE  MODERN  BUSINESS 

8  Central  Parade,  St  Marks  Hill.  Surbiton.  Surrey. 
Telephone  01-390  SI 35 

Open  930  1830  Monday  Safurday 
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BRAINWAVE’S 


TOP  TEN  FOR  NEWBRAINS 


1.  PAGES  £35.00 

A  Tent  Editor  •  A  Display  System  A  Storage  System  *  A  Pouting  Facility 
Works  on  Tape  or  Doc 

2.  MAI  LIST  £20.00 

500  Names  &  Addresses  •  Sort  A  Search  Lasts' to  Screen  or  Pnmer 

3. PAGELIST  £10.00 

Accepts  1  page  from  PAGES  &  500  Names  A  Addresses 

4.  DIRECTORY  £10.00 

Card  lnde<  Type  Oeta  Base  Search  Faoity  *  Lists  to  Screen 
Pnruts  out  to  Printer  Savee  t  Loads  on  Tape  or  Disc 

5.  WORDWORKER  £25.00 

Word  Processor  Program  Word  Wrap-aran) 
Lett&ftgntJusMicalion  Saves  A  Loads  to  tape 

6.  OTHELLO  £4.00 

High  Resolution  Graphics  Excellent  Board  t  Counters  One  or  Two  Players 
3  Stott  levels  against  Computer  Computer  Vs  Computer  Option 

7.  WORMS  £4.00 

A  Fast  Action  Chase  the  number  game  Several  Skill  LeveH 
Very  Addictive 

8.  GAMES  TAPE  1  £5.00 

Contains  4  Good  Games  Connects  Lad  ol  are  Bings  Oddball  Star  Runner 

9. DIARY  £10.00 

Stores  whole  year  >  appointments 

Names  Addresses  Oates  Tenet  etc  Search  by  Name  Company  a  Dele 

10.  TELEPHONE  £10.00 

Stores  up  to  500  Names.  Addresees*  Telephone  Numbers 


BRAINWAVE  SOFTWARE 
LIMITED 

T*wy  -  Juts  -  CUr»  Near  Hetsteed  Essex  C09  4JT 

TELEPHONE  0787-237831 


PROGRAMS 

WANTED 

for 

SPECTRUM,  DRAGON,  BBC,  ORIC, 
etc. 

ARCADE  «  ADVENTURE  *  BUSINESS 
EDUCATIONAL  *  UTILITY 

We  offer  30%  royalties  with  a  cash 
advance  of  £250  or  more.  We  will 
also  purchase  outright  for  a  larger 
cash  sum. 

National  Mail  Order/ Advertising 
campaign  &  international  sales 
network  ensures  the  highest  results 
for  your  ideas. 

All  programs  will  be  professionally 
packaged  with  full  colour  sleeves. 

LASERSOUND  SOFTWARE. 

UNIT  004 

STRATFORD  WORKSHOPS. 
BURFORD  RD.  LONDON.  E.I5 
TEL.  01-519-0791  or  01-519-7809 

Telephone  Enquiries  Welcome. 


ATARI  &  VIC  20 
DISC  DRIVE  OFFER 

120  FREE  ARCADE  GAMES  WITH  EVERY 
DISC  DRIVE  SOLD 
DURING  APRIL 
£299  inc  VAT 


240  VOLT  CONTROL  FROM  YOUR  HOME 
OR  BUSINESS  MICRO 

4  to  1 600  independent  3  to  1 5  amp  switches 
can  be  controlled  from  your  computer,  all 
solid  state,  no  relay  required. 

TOTAL  COST  FROM  £69.95. 


Send  your  TV  and  computer  signal  around 
the  house  using  our  new  signal  control  box, 
no  installation  skills  required  just  plug  in  and 
receive  the  picture  on  a  TV  screen  in  another 
part  of  the  building. 

GEM  SYSTEMS  LTD. 

2  Crawford  Road. 

Hatfield.  Herts. 

Hatfield  74150 


FREE 

SOFTWARE 
AND 

24  MONTHS - 

WARRANTY 

WITH  EVERY  DRAGON  COMPUTER 

SOLD  THIS  MONTH 

Vic  20  cassette  lead  allows  the  Vic  20, 

computer  to  be  used  with  most  tape 

recorders 

£12  inc  VAT 
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CONSUMER  BEWARE 


Wise  buying  will  ensure  that  your  system  keeps  its  visible  means  of  support,  says  David  Guest. 


Where’s 
your  guarantee? 


Hand-holding  is  a  patronising  express¬ 
ion  popular  among  computer  equip¬ 
ment  suppliers. 

It  means  that  when  you  (cast  by 
implication  in  the  role  of  a  child)  need  help 
they  (with  their  experience  and  wisdom) 
will  be  on  hand  to  offer  it.  After  all.  what 
you  are  using  is  their  baby. 

So  perhaps  it's  appropriate  that .  if  they 
go  out  of  business,  you'll  be  left  holding  not 
the  hand  but  the  baby.  And  if  what  you’ve 
bought  is  a  real  dog.  you’ll  have  been  sold  a 
pup.  This  is  not  a  comforting  thought,  but 
what  can  you  do  about  it? 

You  may  shrug  phlegmatically  or  you 
may  panic,  but  any  constructive  response 
demands  patience  or  money  —  or  both. 

Bankruptcy  is  one  of  those  ill  winds  that 
blows  nobody  much  good,  but  it  doesn't 
take  the  bankruptcy  of  a  supplier  to  leave 
you  with  an  unsupported  piece  of  hard¬ 
ware  or  software.  A  software  house  may 
lose  a  key  programmer,  a  hardware 
manufacturer  may  discontinue  a  line,  or  an 
independent  supplier  may  go  into  a 
different  business  altogether. 

Whatever  the  reason,  you  could  find 
yourself  w  ith  an  inoperative  system  and  no 
ready  shoulder  to  cry  on. 

There  are  only  two  factors  you  can  use  to 
lighten  your  misfortune,  and  one  of  them  is 
luck.  So  there’s  really  only  one  —  caution. 

Caution  applies  in  the  first  place  to  your 
choice  of  supplier.  You’re  safer  in  a  mass 
market  than  in  a  minority-interest  group, 
safer  with  one  supplier  for  hardware  and 
software  than  with  two  or  more,  safer  with 
a  multinational  than  with  a  one-man  band, 
safer  with  a  package  than  with  a  one-off. 
and  safer  (although  it  may  appear  odd)  in 
the  middle  of  the  road. 

Patience  comes  into  play  here.  Veteran 
Pet  users  will  recall  that  the  first  disk  drives 
available  on  their  system  were  produced 
not  by  Pet  but  by  C'omputhink.  Who?  You 
may  well  ask.  As  soon  as  Commodore 
brought  out  disk  drives  the  supply  of 
software  supporting  Commodore  disks 
practically  dried  up. 

Or.  for  a  more  recent  example .  consider 
the  IBM  PC.  If  you  bought  a  grey-  system 
and  the  importer  finds  that  IBM.  by 
launching  the  machine  here  officially,  has 
cut  the  ground  from  under  it.  you  may  find 
yourself  having  to  go  cap-in-hand  to  IBM 
for  support.  And  woe  betide  you  if  your 
system  has  non-standard  components. 

That’s  not  to  say  that  he  who  hesitates  is 
saved  —  it  may  just  be  that  it  takes  longer 
for  him  to  be  lost .  And  in  the  interval,  a  way 
out  may  have  been  found. 

Nascom.  for  example,  changed  hands 
some  three  years  ago.  and  the  transition 
was  relatively  painless  for  most  users.  In 
the  case  of  one  user,  the  fate  of  his  dealer 
was  more  immediately  important  than  the 
fate  of  the  manufacturer  —  where  Nascom 
was  charging  £45  for  a  repair  to  a  Nascom  II 
he  got  it  done  by  his  dealer  for  £5. 

Line  of  redress 

Dealers,  distributors  and  shop;*  are  your 
first  line  of  redress,  and  the  level  of  their 
competence  is  crucial .  An  agent  who  has  to 


send  equipment  back  to  the  original 
supplier  for  attention  is  of  little  use  if  the 
original  supplier  has  ceased  trading  —  but 
there  are  plenty  of  independent  mainte¬ 
nance  companies.  And  remember  that 
more  maintenance  companies  exist  for 
popular  machines  than  for  esoteric  oddi¬ 
ties  —  after  all.  it’s  easier  and  cheaper  to 
get  a  Ford  repaired  than  a  Maserati. 

This  applies  as  much  to  software  as  to 
hardware  —  and  with  software  there  is  the 
added  complication  that  the  author  may 
work  for  a  sub-contracted  company,  and 
not  for  the  nominal  seller. 

The  Computer  Retailers  Association 
(CRA)  has  approved  in  principle  a  scheme 
that  could  be  a  step  in  the  right  direction.  It 
proposes  to  store  as  much  source  code  as 
possible  with  an  independent  agent. 

So  if  a  software  supplier  falls  by  the 
wayside  the  source  code  will  be  available  if 
any  maintenance  is  needed. 

There  are  difficulties  with  the  plan  and  it 
has  shortcomings.  CRA  chairman  Colin 
Stanley  admits:  'The  main  problem  will  be 
getting  the  suppliers  to  agree.’  With 
members  of  the  CRA  (which  includes 


Pegasus  and  Tabs)  there  is  no  problem,  but 
independent  suppliers  —  and  particularly 
US  software  houses  —  might  need  more 
persuading. 

And  the  maintenance  will  still  cost  you. 
'It  would  be  the  responsibility  of  the  user  to 
sort  out  maintenance.'  said  Mr  Stanley. 

This  is  one  reason  for  keeping  it  simple 
—  especially  if  you  are  a  business  user  — 
and  buying  an  unadorned  package,  says 
National  Computing  Centre  consultant 
Eric  Bagshaw.  It  may  even  be  worth 
altering  your  business  procedures  to  fit  in 
with  the  package,  he  says,  if  it  spares  you 
the  trouble  of  looking  for  one  particularly 
idiosyncratic  programmer  when  you  need 
support. 

So.  if  your  supplier  goes  out  of  business 
you  must  expect  to  incur  added  costs  the 
next  time  you  need  support.  If  it's  an 
unusual  piece  of  software,  there  may  be  no 
possibility  of  support. 

Such  advice  as  the  experts  can  offer 
suggests  that  you  exercise  foresight  when 
you're  buying.  Easier  said  than  done, 
perhaps,  but  at  the  moment  there  arc  no 
alternatives  —  except  trusting  to  luck. 
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Why  be 
content  with 

a  word 

processor  when 
you  could  have... 


Silicon  Office  will  turn  your  micro  into  a 
word  processor  every  bit  as  able  as  any  word 
processor  on  the  market.  Every  bit  as  easy  to 
use  and  very  competitive  in  price. 

But  there's  more.  With  Silicon  Office,  you 
get  a  complete  information  management 
system  and  a  calculator  spreadsheet  into  the 
bargain.  All  fully  linked  to  the  word  processor. 
And  no  other  system  can  offer  you  that  -  at 
any  price. 

It  means  that  you  can  store  large  files  of 


information  ready  for  instant  recall.  You  can 
insert  that  information,  quickly  and  easily,  into 
your  documents.  And  you  can  perform 
calculations  and  create  documents  such  as 
reports  and  invoices  completely  automatically. 

So  before  you  settle  for  an  ordinary  word 
processor,  be  sure  to  see  Silicon  Office  -  the 
calculating,  information-handling  word 
processor. 

Fill  in  the  coupon  for  the  name  of  your 
nearest  dealer. 


Bristol  Software  Factory,  Kingsons  House,  Grove  Avenue,  Queen  Square,  Bristol  BS1  4QY. 
Telephone  (0272)292098. 

Please  send  me  details  of  Silicon  Office. 


Name 


Position 

Company 

Address 

Telephone  No 
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THE  FLEXIBLE  SOFTWARE  SYSTEM 


The  GTIA  is  the  heart  of  the  Atari  graphics  system.  Richard  Hawes  POKEs  around  inside. 


The  moving  picture 


Most  Atari  owners  know  that  what 
makes  their  computer  so  special  is 
the  extra  custom  chips  that  are 
included  in  addition  to  the  6502  processor. 

These  extra  chips  allow  the  Atari 
computer  to  do  all  of  the  exciting  extras 
without  tying  up  the  main  processor. 

When  the  Atari  computers  were  first 
released  in  .  America  the  graphics  were 
controlled  by  a  chip  called  the  CTI  A.  This 
chip  was  responsible  for  handling  the 


colour  and  luminance  levels  sent  to  the 
television  screen  as  well  as  the  Atari's 
powerful  player/missile  (sprite)  graphics 
system.  The  CTIA  also  watches  over  the 
joystick  buttons  and  the  OPTION. 
SELECT  and  ST  A  RT  keys  on  the  console . 

When  the  Atari  computer  was  released 
in  the  UK  the  CTIA  was  replaced  by  a 
newly  developed,  more  sophisticated  chip 
called  the  GTIA.  As  well  as  giving  the 
Atari  twice  as  many  colours  as  before  (256 


instead  of  1 28) .  the  GTI A  also  added  three 
new  graphics  modes  (9- 1 1 )  to  the  existing 
nine  (0-8). 

Many  of  you  Atarians  may  not  realise  it 
but  your  computer  is  capable  of  producing 
three  modes  more  than  some  of  the 
manuals  describe.  The  reason  that  certain 
manuals  keep  these  modes  a  secret  is  that 
they  are  American  manuals  and  until 
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WONDER  CHIP 


show 

recently  the  American  Ataris  did  not 
contain  this  new  wonder-chip. 

The  Atari  Basic  language  cartridge  is 
therefore  capable  of  selecting  12  text  and 
graphic  modes.  (There  arc  also  five  other 
modes  in  the operatingsystem.  available  to 
more  experienced  programmers).  The 
three  GTIA  extras  are  selected  using  the 
standard  Basic  command  —  GRAPHICS 
n — where  n  is  the  number  of  the  mode  0  to 

u.« 

The  first  thing  to  note  when  using  the 
three  new  GTIA  modes  is  that  there  is  no 
text  window  such  as  you  see  in  the  other 
nine  modes  (with  the  exception  of  the 
character  mode  0). 

A  text  window  is  useful  for  advanced 
program  design  because  it  allows  you  to  see 
commands  you  type  in.  or  parts  of  your 
program,  in  the  four-line  area  at  the 
bottom  of  the  screen  and  at  the  same  time 
to  see  the  result  or  graphic  display  on  the 
screen  above. 

A  text  window  can  be  removed  from 
ordinary  graphics  modes  by  adding  lb  to 
the  mode  number  when  using  the 
GRAPHICS  command. 

GTIA  modes  9- 1 1  have  the  same  screen 
dimensions  —  80  dots  acrovs  by  192  dots 
down.  This  gives  each  dot  the  rather  odd 
appearance  of  being  four  times  w  ider  than 
it  is  high.  A  brief  summary  of  the 
capabilities  of  each  mode  follows: 

GRAPHICS  9  -  You  can  only  display  one 
colour  but  you  can  display  lb  shades  of 
colour.  The  displayed  colour  can  then  be 
changed  using  the  SETCOLOR  com¬ 
mand. 

GRAPHICS  10  You  can  display  any  eight 
colours  and  any  of  lb  luminances  for  each 
colour .  The  background  colour  can  also  be 
specified.  The  individual  colours  can  then 
be  changed. 

GRAPHICS  11  In  this  mode  you  can 
display  any  lb  different  colours  on  the 
screen  at  one  time.  The  colours  must, 
however,  all  be  of  the  same  luminance. 
The  luminance  can  be  changed  at  any  time. 

The  best  w  ay  to  gain  an  understanding  of 
these  modes  is  to  try  them  out  for  yourself. 
Just  to  show  you  how  easy  it  is  I  have 
writtren  three  simple  programs  to  demon¬ 
strate  the  effects  of  each  graphics  mode. 
You  should  note  that  none  of  the  programs 
has  more  than  15  lines,  proving  how  much 
can  be  achieved  with  such  little  effort. 

Why  not  try  out  the  example  programs 
provided,  make  changes  and  see  what 
effect  those  changes  have? 

All  these  programs  go  into  an  'infinite' 
loop  w  hen  run  so  that  they  will  continue  to 
display  the  graphic  effects  and  not  auto¬ 
matically  return  to  character  mode  0. 


Program  1  —  Graphics  9 

This  program  very  simply,  in  just  1 1  lines, 
shows  an  example  of  subtle  shading  using 
varying  luminances  of  the  same  colour. 
The  program  will  draw  a  stick  of  rock  in  lb 
different  shades  of  pink. 

Program  2  —  Graphics  10 

This  program  will  fill  the  screen  with  16 
vertical  bars  using  eight  different  colours. 
Then  the  program  will  change  the  colours 
in  each  of  the  bars  in  such  a  way  as  to 
produce  the  effect  of  all  the  bars  flowing 
into  the  centre. 

Program  3 — Graphics  11 

This  program  in  just  nine  lines  fills  the 
screen  in  very  thin  horizontal  lines.  There 
are  12  bands  of  colour  in  all.  each  band 
comprising  15  horizontal  lines,  each  using 


one  of  15  selected  colours.  It  then  cycles 
througheightluminances(brightnesses)of 
the  displayed  colours. 

The  following  comments  on  the  listings 
explain  what  is  happening. 

Line  10.  all  programs,  selects  GTIA  mode 
with  the  GRAPHICS  command. 

Lines  20-90.  program  1 .  draws  rock . 

Line  100.  program  1.  sets  pink  colour. 
Lines  20-130.  program  2.  and  20-60. 
program  3.  fill  screen  in  desired  pattern. 
Lines  140-150.  program  2.  change  colours 
to  produce  effect. 

Lines  70-90.  program  3.  rotate  through 
available  brightnesses. 

Looking  at  the  colours  and  luminances 
of  the  pictures  produced  by  the  example 
programs,  you  can  see  that  there's  a  lot 
more  to  the  GTIA  chip  than  you  might 
have  thought. 


Her*  the  screen  is 
filled  with  16  vertical  hart  using 
eight  different  colours. 


Program  1  —  This  shows  an 


Program  3  —  Perhaps  the  most 
impressive  of  the  three,  this 


colour  in  very  thin  horizontal 
lines.  Each  band  comprises  15 
horizontal  lines  each  using  one  of 
the  15  selected  colours. 
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|omc  knowledge  of  Lisp  is  essential 
to  anyone  seriously  interested  in 

_ Artificial  Intelligence  (Al).  Not 

only  is  it  the  most  widely  used  program¬ 
ming  language  in  the  field,  but  books  and 
papers  on  Al  frequently  include  programs 
in  LISP,  and  other  Al  programming 
languages  (including  Planner.  Pop-2,  and 
Prolog)  are  based  on  Lisp. 

Lisp  has  been  used  in  numerous  applica¬ 
tions:  natural  language  comprehension, 
compiler  writing,  robotics,  computer 
aided  instruction,  etc.  and  now  SpccLisp. 
the  first  product  from  a  new  company. 
Serious  Software,  opens  up  the  whole 
world  of  Al  to  the  owner  of  a  4KK 
Spectrum. 

Lisp  stands  for  LISl  Processing,  and 
there  arc  only  two  types  of  object  in  Lisp, 
atoms  (names  and  numbers)  and  lists.  A 
list  is  represented  by  being  enclosed  in 
brackets,  and  the  elements  of  a  list  may  be 
atoms  or  lists,  or  a  mixture  of  both.  Thus 
(a  b  c).  ((a  b)  c)and((a  b  c))  are  all  lists, 
but  the  first  has  three  elements,  the  atoms, 
a.b.c.  the  second  has  two  elements,  the  list 
(ah)  and  the  atom  c.  while  the  third  has 
oncclcment.thelist(a  b  c).  The  nesting  of 
lists  within  lists  may  continue  to  any  depth . 

Even  programs  in  Lisp  are  lists,  on  the 
same  footing  as  data.  So  you  can  type  in 
ipius : }) 

using  the  built-in  function  PLUS,  and  as 
Lisp  is  an  interactive  interpreted  language 
the  answer.  5.  is  printed  out  immediately. 
However,  you  could  type 
(eval  (list  (quote  plus)  2  3)) 
which  also  prints  out  the  answer ‘5*.  EVAL 
evaluates  the  following  list.  LIST  creates  a 
list  from  the  following  elements,  and 
QUOTE  means  use  the  name  plus' 
instead  of  evaluating  PLUS  as  a  function. 
The  EVAL  expression  has  created  the  list 


(plus  2  3)  and  then  treated  the  list  as  a 
program  instruction. 

Lisp  is  an  extensible  language  that 
allows  you  to  define  new  functions  that  can 
be  used  in  exactly  the  same  way  as  the 
built-in  functions.  For  example,  if  you 
don't  like  the  word  plus  you  can  define 
'add'  to  mean  the  same  thing  by 

(dcadd(m  n)(plusm  n )) 
where  de‘.  short  for  DEFINE,  introduces 
the  definition .  the  next  word  is  the  name  of 
the  defined  function,  followed  by  a  list  of 
the  parameters  and  a  list  which  is  the  body 
of  the  function.  In  practice,  a  definition 
would  be  more  complicated  than  this,  and 
can  involve  conditional  expressions  and 
sequences  of  expressions. 

Features 

SpecLisp  1.2  provides  about  60  built-in 
functions,  compared  with  the  100  or  more 
usually  found  in  mainframe  Lisps,  but  all 
the  basic  functions  you  need  are  included. 
Lisp  has  been  around  since  1962  and 
several  dialects  have  developed,  but 
SpecLisp  1.2  generally  conforms  to  the 
common  features  of  the  dialects.  One 
departure,  which  will  be  welcomed  by 
stuctured  programming  enthusiasts,  is  a 
WHILE  structure  instead  of  the  labels  and 
GO  function  found  in  most  versions  of 
Lisp. 

Mainframe  Lisps  often  allow  floating 
point  numbers  and  integers  of  unlimited 
length,  but  although  the  only  numbers 
allowed  in  SpecLisp  are  integers  in  the 
range  -32767  to  +32767  this  is  not  really 
important  as  the  normal  uses  for  Lisp 
rarely  require  more  than  simple  integer 
arithmetic. 

SpecLisp  docs  not  provide  any  direct 
means  for  using  the  colour  or  graphics  on 
the  Spectrum,  so  you  are  restricted  to 
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You  can  now  program 
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Spectrum.  Ted  Ball  looks 
at  an  Al  package. 


simple  text  output,  unless  you  add  your 
own  machine  code  routines  (which  can  be 
called  by  using  the  SpecLisp  function 
SUBR ).  It  would  be  easy  to  include  asingle 
func  tion .  equivalent  to  PRIN  1 1  HRS N in 
Basic,  which  would  allow  the  user  access  to 
all  the  colour  and  graphicsof  the  Spectrum . 

There  are  very  few  editing  facilities 
provided:  you  can  use  the  DELETE  key. 
SHIFT  0.  in  the  usual  way.  and  delete  a 
whole  input  line  with  SHIFT  5.  but  once 
you  have  entered  a  definition  the  only  way 
to  change  it  is  to  retype  the  whole  thing. 
You  can  save  programs  on  tape,  but  you 
need  to  load  SpecLisp  before  you  can 
re-load  and  run  a  saved  program. 

Presentation 


The  review  copy  of  SpecLisp  1 .2  came  on  a 
Boots  cassette  with  a  printed  label  stuck 
on.  and  the  manual  was  offset  from  a  typed 
original.  I  was  unable  to  contact  the 
manufacturer  to  find  out  if  this  is  the 
normal  packaging  or  a  pre-production 
version  supplied  for  review. 

The  documentation  consistsof  a  3 1  -page 
manual  for  SpecLisp  version  I .  I  and  an 
additional  four  pages  giving  some  correc¬ 
tions  to  the  manual  and  describing  the 
differences  between  versions  1.1  and  1.2. 
The  manual  is  quite  comprehensive, 
including  sections  on  loading  and  using 
SpecLisp.  definitions  and  syntax  of  the 
built-in  functions,  and  the  internal  work¬ 
ings  of  the  interpreter. 

There  is  a  demonstration  program  on  the 
tape,  which  allows  you  to  set  up  and  use  a 
simple  database.  The  manual  contains  a 
listing  of  the  database  program  and  some 
information  on  how  to  use  it.  However,  the 
description  of  the  database  functions  is  not 
complete,  and  you  need  to  study  the 
program  listing  to  find  out  how  to  use  it. 
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SUBSCRIBE  TO 

PERSONAL 

COMPUTER 

NEWS 

NOW 

AND  GETS  WEEKS  FREE! 


As  one  of  the  very  first  readers  of  Personal  Computer  News,  you  are  eligible  for  our  special 
Founder  Subscriber  Offer  —  1 5%  discount  on  a  year’s  subscription,  that's  8  weeks’  copies 
absolutely  free.  For  just  £1 5  you  will  get  51  copies  of  Personal  Computer  News.  That’s  got  to  be 
good  value. 

If  YOU  want  to  be  sure  of  getting  your  copy  every  week— If  YOU  would  like  the  luxury  of  having  it 
delivered  direct  to  your  door  — 

If  YOU  want  to  receive  8  full  issues  for  nothing  — 

Don’t  Delay.  Fill  in  the  special  Founder  Subscriber  coupon,  and  send  it  with  your  remittance, 
straight  to  us. 

Don’t  forget  —  the  quicker  you  send  it  off,  the  quicker  those  weekly  copies  of  Personal 
Computer  News  will  start  dropping  through  your  letterbox  every  week.  And  you’ll  be  better  off  in 
more  ways  than  one! 


FILL  IN  THE  TEAR-OFF  COUPON  IN 
THIS  MAGAZINE  JV0WWHILE  THE 
OFFER  LASTS. 
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Getting  started 

The  manual  is  purely  a  reference  document 
for  SpecLisp.  and  does  not  teach  you  how 
to  program  in  Lisp,  but  it  docs  include  a 
short  list  of  recommended  textbooks  on 
Lisp  and  Artificial  Intelligence. 

SpecLisp  is  quite  easy  to  use.  and  you 
should  have  little  difficulty  using  it  in 
conjunction  with  a  suitable  textbook. 

Because  there  are  many  dialects  of  Lisp 
you  may  find  some  differences  between 
SpecLisp  and  the  textbook  version,  such  as 
DIFF  instead  of  DIFFERENCE  or  DIV 
instead  of  QUOTIENT,  but  it  does  not 
take  long  to  get  used  to  this. 

In  use 

SpecLisp  runs  automatically  when  it  has 
finished  loading,  and  prints,  in  white  on  a 
black  screen,  a  copyright  message,  and  an 
asterisk,  which  is  the  usual  SpecLisp 
prompt.  It  is  then  ready  for  you  to  start 
typing  in  commands  and  programs. 

I  tested  the  interpreter  w  ith  a  number  of 
simple  programs,  some  textbook  exam¬ 
ples.  and  some  programs  I  wrote  myself  to 
test  particular  points.  I  managed  to  get  all 
the  programs  working,  and  by  the  time  I 
had  them  completely  translated  into  Spec¬ 
Lisp  from  the  Lisp  I  am  familiar  with.  I  had 
come  across  most  of  the  error  messages. 

Some  of  the  error  messages  are  straight¬ 
forward  and  fully  informative.  For  exam¬ 
ple  ‘x  is  not  a  number',  which  you  get  if  you 
try  to  apply  an  arithmetic  function  to  an 
atom  or  expression  that  does  not  evaluate 
to  a  number,  will  usually  show  exactly 
where  you  have  gone  wrong.  Other  error 
messages,  however,  are  not  specific 
enough,  in  particular  'PNAME  property 
not  found',  w  hich  you  get  if  you  try  to  use  a 
function  that  has  not  been  defined. 

This  message  ought  to  have  been 
extended  to  include  the  name  that  caused 
the  trouble. 

Reliability 

SpecLisp  is  not  very  robust,  and  can  be 
crashed  quite  easily:  typing  in  ( 1 ).  or  any 
number  enclosed  in  parentheses,  produces 
garbage  on  the  screen  and  drops  you  back 
into  Basic. 

There  are  also  some  bugs  in  the  arith¬ 
metic.  One  of  the  examples  I  tried  was  a 
recursive  function  for  calculating  factor¬ 
ials.  w  hich  worked  up  to  factorial  7.  which 
is  less  than  32767.  but  w  hen  I  tried  factorial 
8.  which  produces  a  result  big  enough  to 
overflow.  I  got: 

“("EXPECTED 

* (  EXPECTED 

-25216 

The  answer  is  correct,  expressed  in  2s 
complement  arithmetic  and  hence  a  nega¬ 
tive  number,  but  the  messages  preceding 
the  answer  are  rather  odd.  Factorial  9  is 
even  worse.  This  gave  -25216  and  this 
time  the  answer  is  wrong.  It  should  be 
-30336. 

Another  bug  is  that  there  is  no  checking 
for  division  by  zero:  (div  1  0)  caused  the 
machine  to  hang  up.  and  I  had  to  switch  off 
and  start  again. 

There  is  also  no  checking  for  stack 


overflow.  This  will  not  occur  often,  but  it 
can  happen  and  particularly  in  a  language 
like  Lisp,  which  is  stack-based  and  allows 
recursion.  There  should  be  a  built-in  test  to 
prevent  stack  overflow  from  crashing  the 
computer. 

Verdict 

I  was  quite  pleased  with  SpecLisp  until  the 
bugs  started  appearing,  and  without  the 
bugs  I  would  have  given  much  higher 
ratings.  Unfortunately,  the  bugs  are  se¬ 
rious  enough  to  require  elimination  before 
the  product  can  be  considered  saleable. 

At  £19.95  I  think  it  is  overpriced 
compared  w  ith  other  programs  of  similar 


size  and  complexity  which  sell  at  prices 
usually  between  about  £8  and  £15. 

Name  SpecLisp  1 .2  Application  Artificial 
Intelligence  programming  System  iXK  ZX 
Spectrum  Price  1 1 9.95  Publisher  Sc  nous 
Software.  7  Woodsidc  Road.  Bickley.  Kent 
BRI  2ES.  Format  Cassette  Outlet*  Mail 
order. 
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At  last  the  easy  way  to  show  your  business 
information  using  an  ACT  128  K  Sirius 
computer. 


luiilltiia 


Graphs,  histograms  and  pie  charts  are 
of  great  help  in  showing  weekly/ 
monthly/yearly  data,  report  and  survey 
information,  accounting,  stock  control 
and  sales  figures.  The  program  links 
with  Supercalc  and  User  programs. 


A  new  program  designed  for  an  ACT 
256K  Sirius  1  computer  links  with 
Multiplan  MSDOS,  Supercalc  and  User 
programs. 

128K  boards  available  at  only  £285. 


A  new  graphics  package  from 
Georgetown  Computer  Services - 
Specially  designed  for  any  business  large  or  small. 

Phone  Roy  Smith  on  Didcot  (023S)  817927  for  more  information. 


A.I.M.  RESEARCH 

Our  software  compares  with  most  you've  seen  like  a 
Porsche  compares  with  a  pogo  stick.  So  how  come 
you've  been  paying  more  for  pogo  sticks  than  for 
Porsches ? 

xForth 

Our  highly  praised  enhancement  of  the  Forth  79  standard.  See 
PCW.  Jan  1 983  Used  by  the  European  Space  Agency,  but  easy  for 
beginners  loo  From  £50 

We  also  sell  all  FIG  and  Mountain  View  Press  literature  on  Forth. 
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The  Final  Word  (tm) 

Word  Processing  by  Mark  of  tne  Unicom.  The  only  choice  for 
serious  writers  Handles  all  printers,  does  footnotes,  contents  etc 
£225 

We  also  sell  Mince  and  Scribble,  the  predecessors  of  FinalWord. 
with  partial  source  code  for  those  with  special  needs 

The  Word  Plus  (tm) 

Spelling  checker  by  Oasis  Systems  Not  directly  related  to 
FinalWord.  but  they  work  superbly  together.  The  Word  Plus  is  the 
best  spelling  checker  at  any  price  —  see  the  reviews  It  also 
performs  many  other  useful  tasks  for  writers  Works  with  other 
popular  word  processors  as  well  as  FinalWord  £110 

dBase  II 

30  day  money  back  guarantee  on  the  only  database  handler 
worth  considering.  £425 

Accounts 

Exact  Business  Systems  —  complete  accounting  package, 
including  payroll  £495 


Add  C3  p&p  and  15N  VAT  to  orders 

Dealer  aoQutrtas  walcotnad 
20  HmIhm  Road 
Cambridge  CB4  1  SX 

TEL:  (0223)  353985 


Professional  quality  and  features 
—  hobby  price! 

'  40  Si  character  Mae.  Ml  screen  editor 
*  Keyboard  with  staedard  key  spacing  end  eic«  Teel'. 


Mqb  quality  cm  struct  IM  —  Midi  in  Britain. 

Models  A’  and  AD  (wit*  line  display)  available 

SPECIAL  OFFER  —  RING  FOR  DETAILS 
Limited  period  only! 

ANGELA  ENTERPRISES  AAur/9uun. 

BACK-tIP  We  want  to  ensure  you  get  the  most  out  ol  this  superb  micro  Help 
id  aihnce  is  iust  a  phone  ceil  away  —  evenings  and  weekends  too1  Our  service 
arts  with  the  sale  We  are  engineers  and  programmers,  not  lust  a  sales  outlet 

•  HARDWARE  it  v  ju  want  a  printer  cable  monitor  lead  battery  module 
monitor  printer  etc.  then  give  us  a  call  We  try  to  maintain  stocks  of  everything  tor 
the  NewBram 

*  SOFTWARE  a  lot  of  evening  new  programmers  are  now  becoming  available 
id  we  stock  a  good  range  ot  software  from  several  sources  We  evaluate  ail  the 
jtt  ware  we  sell  and  provide  our  own  help-sheets  in  many  cases  Software 

authors  —  it youhave  something  good  for  the  NewBram  please  get  in  touch! 
INFORMATION  Contact  us  lor  a  NewBram  brochure  software  hardware  list,  or 
stalls  ot  the  Users  Group 

you  already  have  a  NewBram  let  us  add  your  name  to  our  mailing  list 
MAIL  OROER  se  delivery  except  lor  a  lew  heavy  low  cost  items 
ro  obtain  your  NewBram  etc,  ring  us  on  Stevenage  (0438)  812439  (Access 
accepted!  or  send  cheque  PO  Access  number  to 

ANGELA  ENTERPRISES 

4  Ninnings  Lane.  Rabley  Heath.  Welwyn.  Herts  AL6  9TD 
Tel.  Stevenage  (0438)  812439 

STOP  PRESS:  EPSON  FX80  IN  STOCK 
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The  complete  guide  to  programming  in  Sinclair  BASIC 
using  ZX81  and  Spectrum  Microcomputers 
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THE  COMPLETE  GUIDE  TO 
PROGRAMMING  IN  SINCLAIR 
BASIC  USING  THE  ZX81  AND 
SPECTRUM  MICROCOMPUTERS 


To:  Department  CC8 

George  Philip  Services  Ltd 
Arndale  Road,  Wick 
Littlehampton 
West  Sussex  BN17  7EN 

Please  send  me  . copy/copies  of 

THE  CENTURY  COMPUTER 
PROGRAMMING  COURSE  at  £11.50  per 
copy  (post  paid).  (£13.50  post  paid  for 
overseas  addresses) 


Sinclair  have  sold  over  600,000  ZX81's 
and  Spectrums,  which  means  that 
somewhere  out  there  are  600,000+ 
potential  programmers. 

There  are  enough  books  and  collections 
of  programs  on  the  market  to  help  you  get 
beyond  the  user  manual.  The  Century 
Computer  Programming  Course  aims  to 
transform  any  Sinclair  owner  into  a 
serious  programmer  -  whether  they  own 
a  Spectrum  or  a  ZX81,  whether  they  are 
totally  new  to  computing  or  simply  have 
ideas  in  advance  of  their  current 
expertise. 

Beginning  with  the  elements  of  BASIC 
syntax,  The  Century  Computer 
Programming  Course  takes  you  right 
through  to  the  creation  of  sophisticated 
applications  programs.  More  than  500 
pages  and  200  programs  and  routines 
makes  this  a  monumental  project. 
Without  it  Sinclair  owners  are  likely  to 
remain  games  players  for  the  rest  of 
their  computing  lives... 

Illustrated  with  line  drawings  544pp 
€9.95  ( paperback ) 

Available  through  your  local  bookshop 

I  enclose  my  cheque/postal  order 
for  £ . 

(Please  make  your  cheque/postal  order 
payable  to  George  Philip) 

Name  . 

Address  . 


Please  allow  up  to  28  days  for  delivery 


PCN  PRO  TEST 


Karl  Dallas  clues  up  on  a  Vic-20  assembly  language  programming  package  for  beginners. 


I  think  I  can  claim  to  be  ideally  suited  for 
reviewing  a  beginner’s  guide  to  assem¬ 
bly  language  programming:  though 
reasonably  proficient  in  Basic.  I  have  the 
same  relationship  to  programming  in 
assembler  or  (worse)  machine  code  as  a 
toddler  has  to  running  the  four-minute 
mile. 

After  reading  Dr  Watson's  guide 
(though  it  is  far  from  ‘elementary’),  I  think 
I  can  at  least  understand  what  is  going  on, 
even  if  I  can't  do  anything  much  more 
advanced  than  adding  two  numbers 
together  and  getting  the  right  result. 

The  package  consists  of  a  book,  which 
has  obviously  been  designed  to  be  read  on 


Three-pipe  problem 


its  own,  since  it  has  a  different  publisher 
(Glentop  Publishers)  and  contains  listings 
and  keying-in  instructions  for  two  assem¬ 
bly  programs,  a  hexadecimal  binary  tutor 
and  exercises,  which  were  on  the  cassette 
supplied. 

Both  the  assemblers  provided  run  on  the 
expanded  Vic.  though  the  first  will  run  on 
the  unexpanded.  The  second  adds  more 
sophisticated  commands  to  the  first,  and  as 
printed  isn't  comprehensible  on  its  own. 
The  hex/bin  tutor  runs  only  on  the 
unexpanded  Vic. 

Getting  started 

Actually,  unless  you're  totally  proficient  in 
binary  and  hexadecimal  notation.  I'd 
advise  you  to  skip  the  two  assemblers  and 
first  run  the  tutor  which  follows  them,  since 
it  will  make  the  opening  lessons  much 
easier  to  understand. 

In  use 

As  the  intro  says,  a  mistake  in  writing  an 
assembly  language  or  machine-code  pro¬ 
gram  can  ‘bring  the  whole  system  about 
your  ears' ,  though  they  have  inserted  some 
useful  error  messages  to  stop  you  making 
elementary  mistakes  like  missing  out  the 
space  betw  ecn  a  mnemonic  and  its  relevant 
numeral. 

It’s  fortunate,  though,  that  the  human 
brain  is  smarter  than  any  computer, 
because  it  would  otherwise  hang  up  on  the 
various  small  errors  which  pepper  the  book 
—  things  like  saying.  ‘At  Menu  select  "R" 
to  run  the  program"  (page  1.9)  when  you 
have  to  press  ‘3'  for  the  third  of  three 
options  (enter,  list  and  run);  telling  the 
reader  to  revise  program  2.2  when  they 
mean  2.3  (page  2.8);  saying  the  answer  to 
an  exercise  is  on  page  9.5  when  it's  on  page 
9.4;  and  referring  the  user  to  a  table  in 
Appendix  I  wNich  is  actually  in  Appendix 
II. 

None  of  them  significant,  but  irritating 
all  the  same. 

More  serious,  perhaps,  is  the  way  the 
reader  is  suddenly  instructed  to  modify  a 
program  using  only  direct  POKE  com¬ 
mands,  which  of  course  can't  be  done  while 


the  assembler  is  running  —  another 
consequence  of  the  book's  ability  to  stand 
alone,  I  suspect  —  and  the  sudden 
appearance  of  address  numbers  before  the 
mnemonics  in  the  program  on  page  3.13 
when  they  are  calculated  automatically 
from  the  start  address  given  at  the 
beginning  of  the  ‘enter’  routine  (usually 
828,  or  the  second  cassette  buffer). 

Author  Peter  Holmes  tells  me  all  these 
and  similar  errors  will  be  corrected  in  the 
second  edition. 

I  found  that  if  a  keying  error  got  past  the 
assembler’s  error  trapping  routine,  it 
didn't  hang  but  returned  the  Vic  to  a  clear 
screen  READY .  Typing  RUN  put  me  back 
in  the  menu,  with  no  really  serious  harm 
done. 

The  mnemonics  used  throughout  are 
slightly  different  from  those  that  more 
experienced  programmers  might  expect  — 
and  different  from  those  used  in  Commo¬ 
dore's  own  assembler — but  they  are  easier 
to  understand,  in  my  opinion,  and  the  logic 
behind  them  so  obvious  that  it  prepares 
beginners  for  the  puristically  more  accept¬ 
able  but  less  easy  to  comprehend  mnemo¬ 
nics  they  will  encounter  as  they  get  deeper 
into  the  subject. 

And  since  the  second  assembler  on  the 
program  contains  a  monitor,  and  the 
second  section  of  the  book  begins  to  dip  its 
toe  into  the  murky,  deeper  waters  of  ‘real’ 
machine  code  programming,  it  really  helps 


the  beginner  to  get  to  grips  with  the  heart  of 
the  6502  chip. 


Verdict 

If  you’ve  ever  wanted  to  know  what  all  that 
LDAIM  and  JMPIA  gibberish  really 
meant,  but  were  afraid  to  ask  —  or  were 
baffled  by  the  apparent  belief  of  most 
‘experts'  that  you  can't  understand  any¬ 
thing  until  they've  explained  the  chip 
architecture  to  you — then  I  don't  know  of 
a  better  guide .  There  may  be  easier  ways  of 
adding  two  and  two  together  than: 
LDXIM  2 
STX900 
LDAIM  2 
ADC  900 
ST  A  7680 
RTS 

But  there  aren’t  easier  ways  of  learning 
how  your  computer  does  it. 


RATINGS 

Features 

Performance 


Overall  value 


Name  Dr  Watson  Computer  Learning  Series: 
Beginners  Assembly  Language  Programming 
System  Vic-20  Price  £14  95  PuMMmr  Moneyfold 
Software  Format  Cassette  plus  paperback  book 
Language  Basic  Otber  versions  ( )ther 
Commodore  computers  Outlets  Mail  order 


PCN  APR  29, 1983 


IPCN  PRO  TEST 


How  does  Supergraf  for  the  Victor/Sirius  measure  up?  Deenagh  Brook  at  the  keyboard. 


Supergraf  is  a  package  for  users  of  the 
Sirius/Victor  to  help  you  use  the 
graphics  facilities.  It  will  run  on  the 
basic  128K  RAM  system  andean  either  use 
custom  data  or  draw  on  another  program 
such  as  a  spreadsheet. 

It  is  aimed  at  the  business  user  who  wants 
hard  copies  of  the  graphs  and  histograms 
that  appear  on  your  screen  without  the 
necessity  of  buying  a  special  plotter. 

Features 

The  system  produces  graphs  in  different 
forms,  histograms  and  pic  charts,  and  is 
menu-driven.  It  is  capable  of  reproducing 
several  graphs  on  the  same  screen  for 
comparison.  Every  graph  is  set  up  from  a 
scries  of  questions  such  as .  'What  is  the  title 
of  this  graph?’  and  you  can  also  define  the 


Graphs 
without  graft 


highest  and  lowest  points  to  be  graphed, 
and  the  increments  used.  The  Y  axis  can  be 
numbered,  or  represent  days  or  months. 
Alternatively,  the  system  can  be  left  to  set 
up  the  axes. 

The  graphs  are  extremely  simple  to  set 
up  and  once  created  can  be  saved, 
reloaded,  edited  and  merged.  As  many 
data  points  as  will  make  sense  can  be 
plotted.  Only  the  size  of  your  printer  paper 
limits  the  scope.  Text  can  be  added  to  each 
graph  by  moving  the  cursor  to  the  required 
position  on  the  graph. 

Presentation 

The  package  came  with  two  disks,  clearly 
marked  for  drives  A  or  B .  and  a  binder  with 
typed  instructions.  The  packaging  gave  the 
impression  of  having  been  rushed. 

The  documentation  is  rather  brief  and  is 
a  little  puzzling  as  to  what  level  of  user  it  is 


aimed.  There  are  parts  which  are  quite 
explicit  and  others  not  nearly  explicit 
enough.  The  documentation  also  lacks  an 
explanation  of  the  error  messages. 

The  publisher  of  the  package.  George¬ 
town  Computers,  says  the  manual  is  to  be 
revised  and  re-printed  but  the  system  is 
easy  enough  to  operate  for  you  not  to  need 
to  refer  constantly  to  the  manual. 

Getting  started 

Although  the  disks  supplied  include  the 
operating  system,  getting  started  was 


l Ad 


confusing.  When  the  printer  is  first  used  it 
must  be  defined  and  although  explained 
quite  nicely,  this  is  quite  complicated. 
Georgetown  says  the  printer  definitions 
are  important  because  each  loads  a 
different  set  of  control  characters  but  the 
company  says  it  will  try  to  do  this  as  a 
separate  module  to  the  main  package. 

There  are  some  easy-to-follow  instruc¬ 
tions  to  lead  you  through  creating  a  graph, 
and  instructions  on  creating  disk  and 
location  passwords  which,  unfortunately, 
use  rather  unfriendly  statements  such  as 
BEGIN  V39.GRF 

You  can  set  up  a  location  password  and 
then  if  the  disk  password  has  been 
forgotten  there  is  a  routine  for  displaying 
the  disk  identity  provided  you  can  remem¬ 
ber  the  location  password.  However,  if  you 
enter  anything  else  when  the  program  asks 
for  the  location  password  it  stops  at  line 
120.  Type  in  RUN  130  and  the  program 
replies.  ‘Yes,  that  is  the  correct  location 
password.  The  disk  password  is  XXX.' 

In  use 

The  package  is  menu-driven,  some  options 


leading  to  sub-menus  which  all  follow  a  set 
pattern .  There  are  also  options  for  creating 
12-month  graphs,  user-defined  graphs  and 
multiple  diagrams. 

All  may  be  stored  or  amended,  and  one 
nice  touch  is  the  ability  to  switch  a  graph  to 
a  histogram,  and  vice  versa. 

It  is  possible  to  amend  data  as  soon  as  it 
has  been  entered  but  this  is  somewhat 
laborious.  The  program  goes  through 
every  data  item  and  asks  if  it  is  all  right. 

In  any  new  piece  of  software  there  are 
bugs,  but  there  did  not  appear  to  be  any 
major  system-crashers  in  this  package, 
although  there  is  still  some  tidying  up  to  be 
done. 


This  is  a  useful  piece  of  software  which 
should  prove  valuable.  As  you  gain  more 
experience  you  should  be  able  to  create 
your  own  files  and  then  graph  whatever 
you  like. 

At  £195  it  seemsexpensive,  but  how  long 
would  it  take  to  create  a  program  to 
produce  instant  graphs  with  text  and  user 
definable  axes? 


RATING 
Features 
Documentation 
Performance 
User  interface 
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Name  Supergraf  AepMcatteu  Business  graphic 
System  Sirius  Victor  with  128K.  printer  Price 
£ll»'  Publisher  Georgetown  Computer 
Systems.  0235  817927  Format  Dick  Lentue** 
Basic  Outlets  Dealers  and  direct 


PCN  APR2V.IW3 


GET  MORE  FROM 
YOUR  64.  WITHfi^f 
VIZAWRITE  6412 


THE  PERSONAL  WORD  PROCESSOR 


Vizawrite  64  does  this  instantly.  Tabs, 
indentation,  centering  are  all  clearly  visible  and 
easily  altered,  so  you  know  exactly  the  format  of 
your  text  all  the  time 

Vizawrite  64  is  a  disk-based  word  processing 
program  —  it  is  available  NOW  from  your  local 
Commodore  dealer  or  direct  from  Viza  Software 
It  costs  just  £69.00  plus  VAT  (£79.35). 


Vizawrite  64  is  a  high  performance,  low-cost 
word  processor  designed  especially  for  the 
Commodore  64  computer.  Vizawrite  64  takes  full 
advantage  of  the  colour,  graphics  and  memory 
capabilities  of  the  computer  to  bring  you  the 
power  and  style  of  a  dedicated  word  processor. 

Serious  word  processor  users  expect  their  word 
processor  to  format  their  text  as  they  type, 


VIZAWRITE  64  -  SPECIFICATIONS 


•  Page  based  —  formats 
text  instantly,  as  you  type 

•  Format  line  to  control 
margins  and  Tab  stops 

•  Full  range  of  graphic 
word  processing  symbols 


•  Full  scrolling 

•  Merge  other  documents 
into  current  document 

•  Search  for  and 
selectively  replace  a 
phrase 


•  Multi-line  Headings  and 
Footings 

•  Mail  Merge  for  names, 
addresses  and  labels. 


•  Go  to  selected  page 
number 

•  Function  keys  to  page 
forwards,  backwards 

•  Go  to  next  screen, 
previous  screen. 


•  Automatic  left  margin 
indentation. 

•  Underlining  and 
emboldening 

•  Copy,  Move,  Delete  any 
part  of  text. 


•  Tab  Stops,  Decimal 
Tabs,  Centering 

•  Justified  printing 

•  Full  control  over  pit 
line  spacing. 


•  Supports  virtually  any 
printer -VIC,  EPSON, 
QUME,  DIABLO, 
SPINWRITER 

•  No  interface  required  for 
parallel  printers 


•  Merge  other  texts 
directly  into  document  — 
including  Wordcraft, 
Wordpro,  Silicon  Office 

•  Selectable  colour  modes 


VIZA  SOFTWARE,  9  MANSION  ROW, 
BROMPTON.  GILLINGHAM.  KENT  ME7  5SE. 
TEL:  MEDWAY  (0634)  813780.  A 
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PERIPHERALS! 


Barry  Miles  Itxtks  at  the  successor  to  the  Epson  MX80 


In  recent  years,  a  number  of  micro¬ 
computer  users  have  come  to  regard  the 
MX80  from  Epson  as  the  industry- 
standard  for  reasonably-priced  high- 
quality  printing.  It  was  therefore  with  great 
anticipation  that  I  unpacked  the  successor 
—  the  FX80. 

The  MX80  had.  in  fact,  gone  into  very 
short  supply  which  caused  some  people  to 
assume  that  Epson  were  putting  all  their 
efforts  into  the  new  machines  (the  RX8U 
will  also  be  reviewed  soon).  A  rather 
generous  thought  was  that  Epson  did  not 
want  dealers  to  be  left  with  a  large  stock  of 
old  printers  on  their  hands  when  the  new 
ones  became  available. 

Whatever  the  truth  of  that.  I  was  very 
pleased  to  get  my  hands  on  one  of  the  first 
FX80s. 

Presentation 

The  first  reaction  was  that  the  size  and 
weight  had  gone  up.  In  particular  the  width 
was  substantially  greater,  which  prompted 
a  rearrangement  of  the  other  hardware  in 
my  office. 

The  need  to  fit  the  optional  IEEE 
interface  meant  that  I  had  to  remove  the 
screws  and  delve  inside.  This  was  interest¬ 
ing.  because  it  showed  that  thought  had 
been  given  to  the  user  who  must  do  this. 

The  interface  is  easy  to  fit.  provided  you 
have  a  degree  of  sympathy  for  mechanical 
things,  and  can  press  home  a  multipin  plug 
without  bending  pins. 

The  top  of  the  printer  has  been  substan¬ 
tially  changed,  and  mostly  for  the  better.  In 
the  first  place,  an  easily  removable  hatch 
allows  you  access  to  the  various  Dip 
switches,  which  control  the  printer's  nor¬ 
mal  behaviour.  This  is  a  definite  advan¬ 
tage  .  because  the  facilities  are  now  so  many 
that  you  are  likely  to  want  to  switch  these 
from  time  to  time. 

The  switches  are  more  easily  changed 
than  before,  andean  even  be  thrown  with  a 
(strong)  fingernail.  Thus  if  you  want  your 
printer  to  wake  up  with  a  slashed  zero,  an 
ability  to  jump  over  perforations,  and  a  £ 
sign  readily  available,  you  can  set  this  up 
easily. 

The  next  major  change  is  some  clever 
stuff  for  the  paper  transport  mechanism.  It 
is  a  pin-feed,  with  optional  friction  feed. 
The  pins  have  been  cunningly  designed  to 
engage  only  at  bottom  dead  centre, 
presumably  to  reduce  the  tearing  of  the 
perforations.  There  are  clips  to  move  the 
pinfeed  sideways,  and  the  engagement  of 
the  paper  is  automatic. 

You  must  be  careful  to  follow  the 
instructions  in  the  manual  about  folding 
the  paper  before  seeking  to  submit  it  to  the 
printer,  but  apart  from  that  it  is  fairly 
straightforward.  MX80  users  will  find  the 
FX  is  a  bit  more  bother  when  putting  the 
paper  in.  but  once  it  is  there,  it  docs  not 
tend  to  climb  off  the  sprockets  in  the  way  of 
its  ancestor. 

This  all  sounds  very  good,  but  there  is  a 
snag.  The  paper  must  be  between  9.5  and 
10  inches  wide  if  you  are  to  use  the 
pinfeed.  My  wordproccssing  paper  is  9.25 


inches  wide.  'Ah.'  I  hear  you  cry.  ‘That's 
OK,  we  can  buy  an  optional  tractor  feed  to 
|  clip  on.' 

Very  true.  However,  the  tractor  only 
works  for  paper  from  five  inches  to  nine 
inches  wide .  So  now  you  have  two  options: 
to  run  the  friction  feed,  which  always 
allows  the  paper  to  drift,  or  to  scrap  loads 
of  labels  and  paper. 

Another  major  inconvenience  is  that 
you  must  not  wind  the  paper  backwards  in 
order  to  change  it.  If  you  do.  the 
perforations  will  snag  and  cause  damage. 

The  top  of  the  machine  contains  other 
evidence  of  re-design,  some  of  it  attractive, 
and  some  not.  I  liked  the  new  transparent 
paper  separator,  which  is  much  more 
attractive  than  its  predecessor,  a  rattling 
piece  of  wire.  However,  the  printer  cover 
has  been  changed  to  a  completely  opaque 
piece  of  matt  plastic,  which  I  think  will  be 
removed  by  most  users,  who  generally 
cannot  bear  not  to  see  what  is  actually 
getting  onto  the  paper. 

The  bail  bar.  which  holds  the  paper  in 
place  against  the  platen,  is  now  quite  a 
complicated,  fully  cantilevered  affair, 
which  permits  you  to  tear  off  the  paper  one 
inch  from  the  last  print  position.  The 
printer  then  resumes  printing  one  inch 
below  the  tear-off  point.  You  are  not 
recommended  to  use  this  anywhere  other 
than  along  the  perforations. 

A  rather  strange  addition,  presumably 
to  keep  the  dust  out.  is  a  narrow  lid.  which 
is  spring  fitted  above  the  pin-feed  mechan¬ 
ism,  and  which  must  be  removed  every 
time  you  want  to  change  the  pin-feed  width 
setting.  Again  permanent  removal  seems 
the  obvious  thing,  although  a  dust  cover  is 
always  a  good  idea  when  the  machine  is  not 
in  use. 

Features 

Apart  from  these  criticisms,  the  rest  of  its 
facilities  are  excellent.  If  you  should  want 
proportional  spacing,  you  have  it.  In  fact 
you  can  even  redefine  the  spaces  to  be  left 
between  the  letters,  if  do  not  like  what 
Epson  has  given  you. 

You  want  to  define  your  own  character 
set?  You  can  do  so.  There  is  a  tutorial 
section  in  the  manual  on  how  todo  this,  and 
the  designing  of  logos  and  letterheads  will 
be  a  new  cottage  industry.  Because  you 
may  vary  the  inter-line  spacing  by  incre¬ 
ments  as  small  as  l/2I6in  you  will  be  able  to 
design  a  logo  which  is  as  tall  as  you  like. 

You  want  to  print  twice  as  fast  as  before 
(if  at  160  characters  per  second)?  You  can. 
Tests  show  it  runs  at  the  rated  speed.  You 
want  italics?  They're  built  in.  even  in  the 
subscript  and  superscript  mode  (of  which 
more  later).  I  am  not  an  enthusiast  of  the 
design  of  the  italic  character  set.  but  hope 
to  redesign  it  later. 

Programmers  will  be  pleased  with  the 
ability  to  go  into  a  mode  in  which  all 
characters  sent  to  the  printer  arc  dumped 
in  hexadecimal. 

Double-density,  and  even  quadruple 
density  bit  image  graphics  arc  readily 
available. 


Epson’s 


The  FX  even  permits  you  to  tabulate 
vertically,  both  up  and  down,  and  can  even 
store  information  about  three  separate  and 
different  page  layouts,  so  that  it  will  jump 
about  putting  in  information  in  a  truly 
impressive  way. 

The  user  who  is  looking  for  a  printer  to 
do  letter-quality  printing  will  look  very 
hard  at  the  12  pitch  Elite  option.  Not  only 
are  the  characters  closer  together  ( 1 2  to  the 
inch  instead  of  the  usual  ten),  but  they  are 
smaller  too.  to  keep  the  proportions 
correct. 
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heir  apparent 


The  subscripts  and  superscripts  are 
really  first -class.  Not  only  is  a  half  line  feed 
performed,  but  the  letters  are  tiny,  and  are 
double-struck,  with  the  gaps  filled  in.  so 
that  they  look  very  close  to  a  daisywheel 
quality.  I  find  these  small  letters  very 
useful  for  putting  telephone  numbers  and 
disk  directory  listings  onto  small  areas. 

The  printer  also  has  a  quiet  mode,  in 
which  it  prints  at  half  speed. 

When  you  are  not  using  the  ,2K  RAM 
buffer  for  your  own  character  set .  it  acts  as 
a  print  buffer  which  takes  the  output  of 


your  computer  as  fast  as  it  can  send  it. 
leaving  the  computer  free  for  other  work . 
Obviously  this  is  not  as  useful  as  a  16K 
buffer,  but  it  will  speed  your  work  when 
smaller  jobs  are  being  done. 

The  manual  is  a  very  well-produced 
large  book,  and  is  written  in  English,  not  a 
combinationof  English  and  Japanese.  This 
is  just  as  well,  since  the  number  of  codes 
you  can  send  to  the  printer  is  very  large 
indeed,  and  you  will  need  to  refer  to  the 
book  often  in  order  to  get  the  best  out  of  the 
printer.  In  fact  the  keen  user  will  re-read 


the  manual  at  intervals  in  order  to 
re-discover  those  facilities  long-since  for¬ 
gotten. 

A  very  good  innovation  in  the  way  of 
commands  arises  because  Epson  has 
clearly  decided  that  the  number  of  possible 
combinations  of  printing  modes  is  such 
that  the  user  will  find  the  use  of  multiple 
escape  sequences  a  nuisance.  It  has. 
therefore,  provided  a  table  in  the  manual 
which  will  set  up  any  combinationof  modes 
you  choose. 

The  command  is  CHRS  (27); 

CHRS  (n)  where  n  is  any  decimal 
value  between  0  and  63.  This  is  very 
convenient,  and  emphasises  the  range  of 
possibilities.  The  manual  gives  a  good 
illustration  of  every  mode  so  that  you  can 
select  the  font  you  want. 

For  the  benefit  of  readers  who  are  not 
familiar  with  the  Epson  range  in  general .  it 
is  worth  considering  the  features  that  have 
made  the  range  so  popular. 

First  and  foremost  must  be  the  attractive 
character  set.  The  11x0  matrix  gives  a 
free  rein  to  the  character  designer,  and  the 
result  is  something  much  improved  on  the 
quality  of  much  printout. 

If  you  use  the  double  strike  mode  of 
printing,  the  printer  does  not  merely  bash 
il  .tc.im  It  moves  the  roller  In  I  2 1 <»m 
before  doing  so.  The  result  is  the  filling  in 
of  the  gaps  to  a  large  extent,  so  that  the 
reader,  while  not  being  fooled  into 
thinking  the  printing  was  done  on  a 
daisywheel,  will  nonetheless  feel  that 
quality  has  been  approached. 

In  addition  you  have  the  enhanced 
mode,  which  strikes  again  when  the  head 
has  moved  along  a  fraction,  so  you  can 
embolden  the  text  in  two  ways,  simul¬ 
taneously  if  you  wish. 

You  also  have  available  a  very  pleasant 
set  of  condensed  characters,  which  prints 
at  16.5  characters  to  the  inch,  and  is  very 
useful  for  tables  of  figures.  In  this  mode 
you  will  obtain  a  maximum  number  of  137 
characters  per  line. 

Double-width  characters  are  also  avail¬ 
able.  which  are  useful  for  headings,  and 
stand  out  well  if  you  have  them  struck 
twice.  You  may  use  this  mode  to  double  the 
width  of  the  condensed  characters  so  that 
you  end  up  with  68  characters  to  the  line. 

Verdict 

If  you  are  considering  one  of  these 
printers,  the  best  thing  you  can  do  is  to  have 
a  demonstration  of  the  machine,  since  it  is 
really  impressive,  and  the  combination  of 
character  sizes  and  degree  of  density  of 
print  available  is  so  wide  that  you  will  find 
your  most  exacting  requirements  pro¬ 
vided  for. 

The  machine  is  not  cheap,  at  a  recom¬ 
mended  retail  price  of  well  over  £44)0 
including  VAT.  but  the  reputation  for 
reliability  and  the  wealth  of  facilities  make 
that  a  very  reasonable  price. 

MacMa*  FX80  Epson  Dot  Matrix  Printer 
Pinfeed  and  Friction  PHm  £438  including  VAT 
SpMd  160  cps  hrtarfacM  parallel  Centronics 
optional  IEEE  cic  Canted  Westrcx. 

Green  ford,  or  Epson  UK  Wembley 


PCN  APR29.1V83 


|  PCN  PRO  TEST 

PERIPHERALS, 

The  J P 101  is  the  first  printer  Olivetti  has  produced  for  the  micro  market.  Drew  Athol  reviews  it. 

A  spark  of  genius 


Sooner  or  later  Olivetti  was  bound  to 
produce  a  printer  aimed  at  the 
personal  computer  market.  The  new 
JPIOl  (about  to  be  marketed  by  Acorn  as 
the  JPI)  is  that  printer  —  a  non-impact 
spark-jet  machine  that  prints  text  and 
graphics  usingordinarv  paper.  It  falls  in  the 
medium  price  range  of  printers. 

The  JPIOl  is  a  state-of-the-art  machine, 
made  in  Singapore.  The  test  print  poses  the 
cheeky  question:  'Don't  you  think  JPIOl  is 
the  ideal  printer  for  micro  and  personal 
computers?'  This  naturally  made  me  itch 
to  put  it  to  the  test. 

Setting  ft  up 

The  printer  arrives  in  the  inevitable 
cardboard  box.  which  seemed  adequate 
for  the  weight.  For  your  059.  you  get  the 
printer  (packed  in  styrofoam  end  cheeks) 
w  ith  a  13  amp  mains  plug  fitted  to  its  fixed 
mains  lead,  a  box  of  four  ink  cartridges,  a 
dust  cover  (now-  why  doesn't  everyone  do 
that?),  paper  roll  supports  (another  nice 
touch),  a  !est*print.  and  a  manual. 

But  after  so  many  signs  of  attention  to 
detail,  the  manual  was  a  disappointment. 
It  is  badly  produced,  with  several  mis¬ 
prints.  a  few  downright  errors,  and  the 
occasional  poor  translation  —  for  exam¬ 
ple:  in  this  way  the  blocked  print  can  be 
relaunched.'  It  would  also  be  difficult  for 
beginners  to  understand. 

Physically,  the  printer  is  pure  sleek 
high-tech,  with  no  ugly  knobs' or  tractors 
protruding  to  spoil  its  clean  lines.  All  the 
components  are  mounted  on  the  sheet 
metal  baseplate,  which  fixes  to  the  black 
plastic  cover  by  means  of  four  chunky 
captive  screws.  Internal  DIP  switches  set 
default  language  set  and  form  length  ( 1 1 
or  I2in).  The  hinged  frosted  plastic  lid  in¬ 
cludes  a  tear  bar  for  use  with  paper  rolls. 

In  its  standard  version,  the  JPIOl  has 
only  a  parallel  (Centronics)  interface 
through  a  36- pin  Amphenol  connector, 
but  a  version  with  a  serial  board,  which 
allows  RS232  and  20ma  current  loop 
connections  as  well .  is  available  at  a  cost  of 
1414 

The  JPIOl  is  controlled  by  an  internal 
Z80A  processor  which  manages  a  IK 
character  buffer.  That  means  you  can  print 
a  full  24  x  40  page  of  text  without  tying  up 
the  computer  while  it  prints  out .  Printing  is 
bi-directional  and  logic-seeking.  Every¬ 
thing  possible  seems  to  have  been  done  to 
make  this  a  fast  printer,  and  it  is. 

Paper  width  is  restricted  to  8-9in  for 
paper  rolls,  or  KVi-9'/ttn  for  sprocketed 
paper.  Paper  rolls  are  driven  by  grooved 
sections  on  the  tractors,  which  are  solid 
plastic  cylinders  mounted  under,  not 
above,  the  platen.  Only  the  righthand 
tractor  moves:  it  is  held  in  place  by  pressure 
when  the  platen  is  closed. 

I  found  the  tractor  placement  and  the 
lack  of  a  paper  adv  ance  knob  made  paper 


loading  a  me-versus-it  affair.  Setting  the 
paper  physically  to  top-of-page  is  accom¬ 
plished  by  pulling  the  paper  by  hand  while 
pressing  the  release  lever  at  the  left  of  the 
platen. 

In  use 

I  had  one  false  start  when  I  connected  the 
JPIOl  to  an  Osborne  1.  using  the  parallel 
cable  for  an  Epson  printer  About  every 
thousandth  character  (I  didn't  actually 
count )  printed  tw  ice.  Olivetti  diagnosed  an 
incompatible  cable,  and  when  I  checked 
the  Olivetti  and  Epson  MX 80  manuals 
against  each  other.  I  found  a  couple  of 
minor  differences.  Moral:  always  use  the 
proper  cable. 

No  problems,  though,  w  hen  I  hooked  up 


the  printer  to  a  BBC  Model  B.  This  was  not 
surprising,  since  the  Beeb  uses  a  somewhat 
sawn-off  parallel  connection. 

There  are  very  few  controls  on  the 
JPIOl.  The  mains  power  switch  is  at  the 
rear,  and  three  large  push-buttons  on  the 
front  panel  provide  the  usual  linefeed, 
formfeed,  and  local  online  functions.  Four 
LEDs,  also  on  the  front  panel,  indicate 
( mains  power )  on/off .  error,  ink  ( low )  and 
local.  Print  density  is  easily  adjusted  with  a 
thumb-wheel  at  the  bottom  of  the  left- 
hand  side  of  the  machine.  This  control 
varies  the  voltage  applied  to  the  plate. 

If  you  open  the  hinged  lid  while  mains 
power  is  on.  power  to  the  plate  is  cut.  the 
printer  is  put  into  local  mode,  the  'error' 
LED  lights,  and  an  awful,  nasal  bleep 
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sounds.  The  term  ‘audible  alarm'  is 
particularly  apt  in  this  case. 

Since  the  JP101  prints  text  a  line  at  a 
time,  rather  than  a  character  at  a  time, 
speed  is  quoted  as  50  lines  a  minute  for  full 
80-character  lines,  using  ten  characters  to 
the  inch.  This  works  out  at  almost  67 
characters  a  second.  Program  listings  print 
rather  faster,  due  to  the  shorter  lines.  I 
achieved  a  typical  speed  of  about  80  lines  a 
minute,  or  about  80  characters  a  second, 
for  program  listings. 

But  there  is  one  advantage  this  machine 
has  that  makes  it  well  worth  the  wrestle  of 
paper  loading,  and  that  is  the  noise  it 
doesn’t  make.  To  simulate  the  noise  it  does 
make,  scrape  a  finger  nail  along  the  sides  of 
the  teeth  of  a  comb;  it  really  is  as  quiet  as 
that. 

However,  the  myriad  sparks  produced 
while  printing  generate  lots  of  ozone. 
Whether  this  will  become  a  selling  point  in 
these  ecological  times  remains  to  be  seen. 

With  no  ribbon  to  fade  or  wear  out .  print 
density  is  consistent  right  to  the  very  end  of 
an  ink  cartridge.  Cartridge  life  is  claimed  to 
be  roughly  150,000  characters,  which 
seemed  to  be  fairly  accurate,  although  I 
didn’t  count  exactly. 

Software  features  are  fairly  standard, 
with  a  choice  of  ten.  12.  or  18  characters  to 
the  inch  (giving  80. 97.  and  147  characters 
to  the  line,  respectively),  six  or  eight 
vertical  lines  to  the  inch,  variable  line  spac¬ 
ing,  a  choice  of  eight  extra  language  sets 
(USA,  British,  German.  Spanish.  Danish. 
French,  Italian,  Swedish/Finnish  and 
Norwegian),  three  types  of  underlining, 
and  bit-image  graphics.  Horizontal  and 
vertical  tabs  are  supported,  and  graphics 
can  be  inverse  (white-on-black)  and/or 
‘zoom’.  ‘Zoom’  doubles  the  image  size, 
both  horizontally  and  vertically. 

Text  print  q  uality  is  adequate .  but  the  7  x 
7  matrix  (7  x  5  at  18  characters  to  the  inch) 
makes  lower-case  letters  look  ragged. 
Except  for  rough  drafts,  the  JP101  couldn't 
be  used  for  word-processing,  especially 
since  backspacing  and  overstriking  appear 
to  be  impossible. 

Graphics  quality,  on  the  other  hand,  is 
marvellous  and  I  found  the  graphics 
flexible  and  fairly  easy  to  program.  I  did 
miscalculate  the  image  size  at  one  point, 
whereupon  the  JP101  converted  program 
listings  into  abstract  dot-patterns  until  I 
switched  it  off  and  on  again. 

When  you  use  the  graphics  mode, 
carriage  returns  and  formatting  into  lines 
are  handled  by  the  printer.  All  you  need  to 
send  it  is  the  actual  hex  characters  for  the 
pattern,  uninterrupted  by  control  codes. 

Verdict 

The  JP101  will  appeal  to  those  seeking  a 
fast,  quiet,  reliable  printer  whose  print 
quality  need  not  be  brilliant.  I  am  told  that 
solicitors  buy  these  printers  because  they 
are  quiet,  and  can  print  rough  drafts  of 
lengthy  documents  relatively  quickly. 

The  graphics  are  more  flexible  and 
easier  to  program  than  on  many  dot-matrix 
printers.  This  feature  will  definitely  appeal 
to  the  home  user. 

Would  I  buy  one?  On  balance,  I  found 


DOUBLE  WIDTH  DOUBLE  HEIGHT 


The  ink-jet  principle 


The  spark  ink-jet  printing  principle  is  a 
new  idea  loosely  based  on  laser  printing 
technology.  One  of  the  major  advantages 
is  a  drastic  reduction  in  the  number  of 
moving  parts. 

A  spark-jet  printer  does  not  contain  a 
ribbon  or  a  conventional  print-head; 
instead,  an  ink-jet  cartridge  is  propelled 
across  the  paper  inside  a  small  plastic 
carriage. 

The  cartridge  is  a  narrow  glass  tube  with 
a  pinhole-sized  nozzle  at  one  end;  the  other 
end  is  scaled.  Inside  the  tube  is  a  rod  of 
compacted  ink  powder  which  is  held 
against  the  nozzle  by  a  spring. 

When  the  cartridge  is  clipped  into  place 
in  the  carriage,  the  nozzle  travels  just 
above  a  metal  plate  which  runs  the  full 
width  of  the  paper.  To  print  a  single  dot .  an 


instantaneous  high  voltage  (about  4-7  KV) 
is  applied  to  the  plate.  The  voltage 
discharges  through  the  cartridge .  causing  a 
spark  which  fragments  a  tiny  quantity  of 
ink  from  the  rod .  The  pressure  of  the  spring 
forces  the  now-powdered  ink  out  as  a  jet 
through  the  nozzle,  printing  as  a  dot  on  the 
paper. 

Unlike  thermal  or  electrostatic  printers, 
ordinary  paper  is  used.  However,  several 
passes  (seven,  in  the  case  of  the  JP101)  are 
required  to  produce  a  single  line  of  text,  so 
alignment  of  the  ‘elementary’  lines  with 
each  other  is  crucial  to  acceptable  print 
quality. 

Graphics  are  particularly  flexible,  since 
the  image  size  is  not  bound  by  a  matrix  and 
both  horizontal  and  vertical  dimensions 
are  user-programmable. 


the  low  noise,  high  speed  and  versatile 
graphics  far  outweighed  the  mediocre  text 
quality,  awkward  paper  loading,  and 
shoddy  manual,  and  I  would  recommend 
theJPlOl  to  those  with  about  £350tospend 
on  a  printer. 

MmMm  Olivetti  JP101  Price  £359  (parallel 
only).  £414  (serial  and  parallel)  Interfaces 
Centronics  parallel  (standard),  plus  optional 
RS232  and  20ma  current  loop  Speed  67-80  CPS 
or  greate  r  Ink  cartridges  £6  per  box  of  (our  Outlets 
Micro  Peripherals.  61  New  Market  Square. 
Basingstoke.  Hants,  telephone  0256  3232. 


The  PCN  Printer  Pie  roughly  indicates  the  trade-off 
between  the  four  mater  printer  variables.  We 
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or  the  option  of  RS  422  ports. 

For  operating  systems 
s.  the  CAL  can  have 

\  cp/m;cp/m86; 

\  MS-DOS*and  BOS* 
Using  the  BOS' 

J  system,  CAL’s 
personal  computer 
^  can  operate  as  a  multi¬ 
terminal  system  with  remote 
visual  display  units. 

Depending  on  your 
experience  so  far,  some  of 
this  will  sound  impressive, 
or  some  of  it  will  sound  like 
gobbledygook. 

In  either  instance 
we’ll  be  only  too  happy  to 
tell  you  more. 

The  CAL  PC  is  the 
latest  product  to  emerge 
from  Computer  And  I  la  ries: 
a  British  company  that’s 
successfully  produced  the 
CALtextword  processor  and 
the  Durango  computer  range. 

Asa  British  company, 
we  offer  a  fully  established 
on-site  service  and  support 
facility  from  our  own  engin- 


"BET  YOU  WISH  YOU  WER E  BRITISH' 
ALMOST  33%  LESS  EXPENSIVE,  HAD 
SAND  16  BIT  PROCESSORS  WITH 
PULL  MULTI-USER  CAPABILITY: 


eering  staff  throughout  the  U  K  and  Eire. 

Which,  with  all  due  respect  to  our 
American  friends,  tends  to  put  the  icing 
on  the  cake  so  far  as  you’re  concerned. 

Please  ring  or  write  nowfor  further 
information. 


I BM  PC.  Very  easy  to  use.  A  detached 
71  key  unit 

When  it  comes  to  languages  the  CAL 
PC  features  Basic,  Cobol,  Fortran,  Pascal 
and  Multi  UserMicrocobol. 

The  CAL  gives  you  two  400K  floppy 
discs  as  standard.  Plusan  inbuilt  5MB, 
10MB,  15MB  or  20MB  hard  disc. 

The  CAL  PC  has  RS  232,  Centronics 


□  PleaSfe  send  me  further  information  on  the  CAL  PC 

□  I  am  a  dealer  and  would  like  more  details  My  current  main  line  product  is 


Name. 


Position. 


Company. 


Computer  Ancillaries  Limited 

64  H«h  Street,  Egham.  Surrey  TW209EY 

Tet:  (0784)  36455 
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Exclusive!  Richard  King  is  first  to  toy  with  Mattel's  new  venture  into  the  micro  market . 


A  computer  from  one  of  the  world’s 
largest  toy  manufacturers  must  be 
reckoned  a  major  event,  even  if  it 
isn’t  given  an  enormous  fanfare.  The 
Mattel  Aquarius  is  the  machine  in  ques¬ 
tion. 

The  computer  field  is  littered  w  ith  lethal 
traps  for  the  manufacturer  who  chooses  to 
work  m  the  small-home -hobby  end  — 
perhaps  even  more  so  than  at  the  other 
extreme,  the  state-of-the-art  end. 

Cost-value  equations  are  the  determin¬ 
ing  factor  in  Mattel’s  chosen  market,  and 
an  unwise  choice  in  some  tuppenny 
component  or  feature  can  render  a 
machine  dead  before  it’s  even  launched. 
And  the  enormous  volumes  needed  to  get 
the  price  down  can  make  mistakes  appal¬ 
lingly  expensive. 

So  the  Aquarius  must  be  looked  at  as  a 
major  event,  simply  because  Mattel  has 
the  resources  to  succeed. 

Presentation 

The  toy  industry  is  all  about  impulse¬ 
buying.  so  attractive  and  practical  packag¬ 
ing  is  the  norm.  The  Aquarius  certainly 
looks  interesting  from  the  outside  —  the 
boxes  appeared  to  be  fairly  tough,  but 
would  require  extra  padding  before  being 
launched  into  II M  postal  service 
The  overall  construction  of  the  machine 
was  adequate,  but  not  exactly  husky.  In 
particular.  I  felt  that  the  expansion- 
modules  were  rather  fragile  —  they're 
liable  to  be  left  about  by  children,  and  if 
knocked  off  a  table  might  break. 

My  overall  feeling  about  the  construc¬ 
tion  was  that  it  was  the  result  of  some  very 
Tine-tuned  cost  'benefit  analysis  equations, 
and  that  robustness  had  been  given  a  low 
priority. 

However.  I  was  glad  to  find  that  all  the 
necessary  cables  and  so  on  were  present 
and  correct . 

Documentation 

The  Aquarius  documentation  is  best 
described  as  superb  —  up  to  a  point .  This  is 
a  home/hobbv  machine,  and  the  docu¬ 
mentation  is  aimed  squarely  at  the  young¬ 
ish  novice.  The  hardware  is  given  the 
black-box  treatment,  meaning  that  the 
insides  and  the  workings  aren’t  explained, 
only  the  results. 

This  is  no  bad  thing  though,  since  the 
emphasis  is  thereby  put  on  the  operation  of 
the  machine,  rather  than  its  functioning. 

I  particularly  liked  the  flipcards'.  These 
are  a  set  of  quick-reference  cards,  printed 
on  stiff  laminated  board,  which  are  made 
into  a  book  with  wire  ring-binding.  One 
cover  is  made  so  that  it  folds  out  to  form  a 
triangular  stand. 

F.ach  card  is  on  a  different  subject  and 
has  an  index-tag  at  the  bottom.  This 
proved  invaluable  when  first  getting  to 
know  the  machine. 

The  other  book  was  a  regular  Basic 
reference  manual,  with  each  keyword 
covered  in  sequence.  This  was  good .  but  I 
felt  that  it  might  be  a  little  confusing  at 
times.  It  wasn't  always  too  easy  to  follow . 


but  overall  was  considerably  better  than 
most. 

Construction 

The  machine  tested  consisted  of  the  main 
console,  a  small  expansion  chassis  with 
games-paddles.  and  a  printer.  A  selection 
of  memory  expansion  modules  were  pro¬ 
vided.  4K  and  IbK  RAMpacks.  and  a 
ROMpack  containing  a  program  called 
Finplan.  of  w  hich  more  later. 

The  console  is  moulded  in  plastic,  with  a 
very  pale  grey  housing  and  very  dark  grey 
insert.  The  keys  are  powder-blue  with 
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white  legends,  and  this  scheme  of  tw  o- tone 
grey  and  blue  controls  is  repeated  on  the 
other  components. 

On  the  right  hand  side  there  is  a  panel 
which  can  be  pulled  out.  This  reveals  a 
multi-way  connector  socket,  and  this  is 
w  here  a  selection  of  expansion  devices  may 
be  plugged  in. 

The  most  useful  was  the  expansion 
chassis,  w  hich  carries  two  more  sockets  for 
memory  modules.  When  plugged  into  the 
computer,  it  sticks  out  quite  a  long  way  at 
the  back,  forming  *,n  I-  shape.  This  makes 
the  positioning  of  the  printer  in  the  corner 
of  the  L  very  natural .  and  the  result  is  a  neat 
layout.  But  the  cables  at  the  back  get  in  the 
way  of  the  printer,  so  it  can't  be  brought  up 
close  to  the  console. 

The  printer  is  an  80-column  thermal 
type.  This  has  the  benefit  of  being  totally 
silent,  but  has  the  disadvantage  of  using 
special  paper,  which  is  expensive  and  not 
very  permanent. 

As  the  pictures  show,  the  styling  of  the 
printer  is  very  different  from  the  rest  of  the 
system,  being  much  more  rounded.  It 
almost  looksas  though  two  separate  design 
groups  worked  on  this  project 

The  keyboard  is  very  much  like  that  of 
the  Sinclair  Spectrum,  except  that  it's 
made  of  a  ‘dryer’  plastic  compound,  and 
doesn't  have  such  a  ridiculous  number  of 
functions  per  key. 

It's  also  a  membrane  keyboard,  and  the 
keys  have  an  odd  feel  —  as  though  they  arc 
balanced  on  top  of  something,  rather  like 
little  balls.  At  first  there  seemed  to  be  a 
rather  long  delay  on  the  keys,  causing 
typist  overrun. 

Later.  I  realised  that  the  pressure 
required  to  make  contact  is  quite  high. 
This,  combined  with  the  wobbliness  of  the 
keys,  means  that  if  you  are  typing  quite  fast 
you  can  depress  a  key  and  fail  to  make 
contact. 

Like  other  keyboards  of  this  type,  there 
is  only  one  shift  key.  and  no  space-bar.  I 
don't  like  it  —  nor  do  I  see  any  inherent 
problem  in  membrane  technology  which 


would  make  either  of  these  features 
impossible. 

But  for  better  or  worse,  we  seem  to  be 
stuck  with  a  standard  layout .  and  I  feel  that 
this  type  of  keyboard  should  stick  as  close 
to  that  standard  as  possible.  It  makes 
changing  from  one  machine  to  another 
much  easier. 

A  good  feature  was  the  Reset  key .  which 
is  at  the  top  right  of  the  keyboard.  In  order 
to  prevent  this  being  hit  accidentally  there 
is  a  little  wall  around  it.  A  good  idea. 

One  of  the  most  interesting  features  was 
the  plastic  overlay .  carrying  legends  for  the 
special  uses  of  the  keys.  Only  one  of  these 
was  provided,  with  Basic  keywords  which 
can  be  entered  with  a  single  keypress,  a  la 
Sinclair  I  understand  that  similar  overlays 
will  be  provided  for  other  programs 

The  Aquarius  putsout  a  signal  which  can 
be  displayed  on  a  normal  television  tuned 
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than  the  pseudo-RGB  colour-set  used  by 
the  Spectrum,  which  has  only  eight,  but 
they  seem  rather  oddly  well-spaced,  with  a 
noticeable  bias  towards  blue  and  green. 

The  letters  were  reasonably  crisp,  and 
apart  from  a  rather  unpleasant  crawl  in  the 
dark  blue,  the  display  was  quite  accept¬ 
able. 

Storage 

Program  and  data  storage  is  on  normal 
audio  cassette.  Mattel  sells  its  own  tape 
unit,  but  that  wasn't  included  with  our 
review  machine. 

The  recording  speed  is  300 CPS.  w  hich  is 
not  very  fast .  but  we've  come  to  expect  the 
sluggishness  that  results.  Recording  and 
playback  levels  arc  critical,  as  always.  Wh\ 
don’t  the  manufacturers  pay  more  atten¬ 
tion  to  this  section?  It's  always  foul  to  use. 


Expansion 


The  connections  to  the  main  unit  are  on 
the  back,  apart  from  the  main  bus.  which  is 
tucked  away  beside  the  keyboard,  under  a 
slip-out  panel .  The  other  connections  are  a 
low  voltage  co-axial  power  socket,  a  TV 
output  socket  and  the  tape  input  and 
output  sockets. 

I  felt  that  the  expansion  connectors  on 
the  small  expansion  chassis,  which  is  the 
one  I  tested,  might  prove  a  little  difficult. 
There  are  two  of  these,  one  for  a  RAM 
expansion  pack,  one  for  a  ROMpack. 

These  connectors  are  covered  by  a  pair 
of  dinky  little  doors,  which  are  sprung  so 
they  stay  closed.  The  desired  memory 
module  is  pushed  through  the  doors  and 
plugs  into  the  connector  at  the  bottom  of 
the  well. 

The  problem  is  that  the  well  is  quite 
deep,  and  it's  impossible  to  see  where  the 
two  parts  are  in  relation  to  each  other.  For 
an  adult,  aware  of  this,  it  merely  takes  a 
little  care.  A  child .  perhaps  not  too  patient . 
might  find  this  frustrating  and  try  to 
force  it. 

The  relatively  fragile  modules  might 
break  under  this  treatment.  Some  form  of 


to  channel  36.  Any  household  TV  will  do 
very  well  as  a  screen,  but  there's  no 
provision  for  using  a  colour  monitor, 
though. 

The  display  was  much  as  one  has  come  to 
expect  from  machines  in  this  class.  The 
Aquarius  seems  to  generate  a  pale  blue 
background  at  all  times,  and  the  display 
proper  is  inside  this  border. 

liiere  are  16  colours,  much  better 


rom  Mattel 


Top  —  The  kick  of  the  mcMm.  showing  the 
et  pension  connector  locket,  and  the  cassette.  TV 
and  power  sockets 

Left  —  The  small  r. pension  chassis  with  two 
modules  Mailed.  The  Fmpian  ROMpack  is  at  the 
front  (topi  and  the  16k  RAM  pack  is  at  the  rear 

Abort  —  The  Mattel  Aquarius  could  prove  useful 
for  school  homework  as  well  as  being  fun  to  play 
pantos  on. 

Right  —  The  keyboard  with  the  overlay  installed 
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EEfniTU  more  prograi 


ItoXe  price  of  3  - 


CASH  BOOK  ACCOUNTS 
PROGRAM  FOR  BBC  32K, 
TORCH,  SPECTRUM  48K 
NEW . £59.95 


One  of  the  most  innovative  business 
programs  on  the  market  Replaces  a 
manual  cash  book  system,  e  g  Simplex  and 
All  in  One'  Written  by  practising  Chartered 
Accountants,  this  practical  program  is 
simple  to  use  and  will  replace  your  manual 
cash  and  bank  records  By  giving  you  access 
to  vital  management  information  as  and 
when  you  want  it.  it  will  enable  you  to  keep 
more  positive  financial  control  of  your 
business 

The  software  is  extremely  well  and  lucidly 
documented,  and  Gemini  provide  a  full 
technical  back  up  and  product  up  date 
policy  Take  a  look  at  the  information  this 
program  will  provide: 

•  Summary  of  VAT  information  for  VAT 
returns  *  Cumulative  receipts  and 

•nts  report  analysed  over  the  standard 


profit  and  loss  and  balance  sheet  headings  *  Option  for  departmental 
analysis  of  sales  and  purchases  *  Audit  trail  printout  of  all  transactions 
•  Journal  routine  for  entering  transfers  between  accounts  and  year 
end  adjustment  for  debtors,  creditors  etc  •  Tnal  balance  at  any 
interval  •  Interfaces  to  Final  Accounts'  program  to  produce  balance 


sheet  and  trading  and  profit/loss  account  etc  •  Spectrum  version 
may  be  used  with  Sinclair  OR  80  column  printer 


m  FINAL  ACCOUNTS  PROGRAM 
FOR  BBC  32K,  TORCH, 
SPECTRUM  48K . £59.95 

Requires  Cash  Book  module  This  program  will  take 
WCU/  your  cash  book  data  to  the  logical  conclusion  of 

balance  sheet,  trading  and  profit  loss  account  and 
notes  to  the  accounts  i  e  fixed  assets,  land  and  buildings  and  capital 
accounts.  Final  accounts  (BBC  version)  links  to  Beebplot'  for  graphic 
data  presentation 

Format:  Torch  disk.  BBC  disk/ cassette.  Spectrum  cassette 

Special  Offer  -  Cash  Book  and  Final  Accounts  together  -  £95 


‘Gemini's  range  of  software  is  in  the  vanguard 
of  the  releases  for  ‘serious’  micro  users. . 
(WHICH  MICRO  AND  SOFTWARE  REVIEW) 


INVOICES  AND  STATEMENTS  .  £19.95 

Compatible  with  most  micros.  See  table.  Ideal  for 
the  small  business  A  complete  suite  of  programs  together 

_ with  generated  customer  file  for  producing  crisp  and 

efficient  business  invoices  and  monthly  statements  on  your  line 
printer  All  calculations  include  VAT  automatically,  and  the  program 
'  :ed  This  program  gives 


allows  your  own  messages  on  the  form  producer  ,  _ 

you  superb  presentation  and  saves  time  on  one  of  the  most  tedious 
tasks  in  the  office 

COMMERCIAL  ACCOUNTS .  £19.95 

Compatible  with  most  micros.  See  table.  A  gem  of  a 

program,  all  for  cassette,  with  the  following  features  Daily 
Journal  Credit  Sales  Cash  Sales  Credit  Purchases 
Purchases -other  Sales  Ledger  Purchase  Ledger  Bank  Account 
Year  to  date  summary  A  fully  interactive  program  suitable  for  all 
businesses  Files  can  be  saved  and  loaded  and  totals  from  one  file 
carried  forward  to  another  on  cassette  Particularly  useful  from  a  cash 
flow  point  of  view,  with  an  immediate  accessibility  to  totals  for  debtors 
and  creditors  Bank  totally  supported  with  entries  for  cheque 
numbers,  credits  and.  of  course,  running  balance 

MAILING  LIST. .  £19.95 

Compatible  with  most  micros.  See  table.  A  superb 
dedicated  database  to  allow  for  manipulations  of  names 

_ and  addresses  and  other  data  Gemini's  unique  searchkey' 

system  gives  you  a  further  ten  user  defined  parameters'  to  make 
your  own  selections  Features  include  the  facility  to  find  a  name  or 
detail  when  only  part  of  the  detail  is  known,  it  will  print  labels  in  a 
variety  of  user  specified  formati 

□  DATABASE  . .  £19.95 

Compatible  with  most  micros.  See  table.  The 

program  that  everyone  needs,  the  most  valuable  and 
versatile  in  your  collection  Facilities  include  sort  search,  list 
print  if  required  Can  be  used  in  place  of  any  card  index  application, 
once  purchased  you  can  write  your  own  dedicated  database  to  suit 
your  particular  needs  with  a  limitless  number  of  entries  on  separate 
cassettes 

STOCK  CONTROL  £19.95 

Compatible  with  most  micros.  See  table.  Dedicated 
software  with  all  that's  necessary  to  keep  control  of  stock 
This  program  will  take  the  tedium  out  of  stock  control  and 


save  time  and  money  Routines  include  stock  set  up.  user  reference 
number,  minimum  stock  level,  financial  summary,  line  print  records, 
quick  stock  summary,  add  stock,  delete  change  record  and  more 

HOME  ACCOUNTS. .  £19.95 

Compatible  with  most  micros.  See  table.  Runs  a 
complete  home  finance  package  for  you  with  every  facility 

_  necessary  for  keeping  a  track  of  regular  and  other 

expenses,  bank  account,  mortgage.  HP.  etc  This  program  abo 
allows  you  to  plot  graphically  by  H  istograms  your  monthly  outgoings 


WORD  PROCESSOR  £19.95 

Compatible  with  most  micros.  See  table.  This 
'  '  1  ‘  1  r and 
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k."  •M  more  expensive  packages  with  a  typical  worcf  length  of  5  6 
etters  it  allows  for  around  1000  words  in  memory  at  one  time  Ideal 
or  the  user  who  requires  a  simple  program  to  write  letters  on  hrs 
romputer  Features  include,  block  delete,  block  insert,  search  and 
eplace.  edit  text,  display  text  and  more 
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PERSONAL  COMPUTER  NEWS 

msfor  more  computers! 


SPREADSHEET  ANALYSIS 
BEEBCALC  £19.95 
DRAGONCALC  £19.95 

KJCI17  FOR  BBC  AND  DRAGON  32  Spreadsheet 
N  t W  processors  have  proved  to  be  important  took  for  using 
micros  in  business,  scientific  and  domestic  financial  applications. 


•r 


Without  any  programming  knowledge  at  all,  you  may 
'  Set  up  a  computerised  spreadsheet,  with  chosen  row  and  column  names 
Specify  formulae  relating  any  row  or  column  to  any  other 
Enter  your  source  data  and  nave  the  results  calculated 
‘  Save  the  results  on  tape  (or  disk-  BBC)  for  later  reloading  and  manipulation 
‘  Print  the  tabulated  results  in  an  elegant  report  format 
'  Experienced  users  may  access  saved  files  and  write  their  own  reporting  or 
graphics  presentation  proyams  for  the  results 
Some  typical  applications  - 

Small  business  accounting  applications,  e  g  profit  and  loss  statements  and 
cashflow  projections,  break  even  analyses  etc 

Investment  project  appraisal  -  anything  from  double  glazing  to  oil  rigs' 

'  Comparing  rent  lease  buy  options 

‘  Processing  the  results  of  scientific  experiments  or  field  studies. 

'  Engineering  calculation  models 

'  In  fact,  anything  that  involves  repeated  re  calculation  of  results  presented  in 
tabular  or  spreadsheet  format 


Program  Availability  Chart:- 


BEEBPLOT  &  SPECTRUMPLOT  £19.95 
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I  lHB;WUttiihJ 
Important  new  additions  to 
the  Gemini  family  Present 
numeric  and  string  data 
together  in  easily 

...  1  understood  pie  chart, 

histogram  or  graph  format 
Beebplot  has  a  built-in 

*  **• .  interface  to  Beebcalc.  and 

both  Beebplot  and 
Spectmmplot  have  built  in 
interfaces  to  the  Final 
Accounts  program  of 
Cashbook  The  facility  for 
mathematical  function 
plotting  is  also  provided  The  BBC  version  has  a  high  resolution 
screen  dump  for  the  Epson  or  CP-80  printers,  and  the  Spectrum 
version  dumps  to  the  Sinclair  printer  via  the  copy'  key  A  very  useful 
program  that  will  give  superb  results  either  from  direct  input  of  data 
trom  the  keyboard  or  via  simple  access  to  other  software  data  files  A 
must  for  business  and  education. 

Dealer  Trade  enquiries  invited  -  generous  trade  discounts 
for  quantity.  __  aa/vva 

Special  ACCESScard  instant  sales  '  I  V)1  •  -c Q  ^  / 
hotline  for  prompt  despatch...  Vrtjy  vfc 

24  hr  Ansaphone  Service.  /•  p 

All  enquiries  other  than  credit  S  I  [l'l 
card  sales  to  03952-5832 

Gemini.  Functional  Software  Specialists.  9,  Salterton  Road. 

Exmouth.  Devon.  EX8  2BR 


PLEASE  SEND  URGENTLY 


40  track  and  £6  for  80  track  format) 


Machine  Type 


I 

I 

I 


Make  cheques  and  postal  orders  payable  to  Gemini  Marketing  Ltd. 
Acc« 


ACCESS 

ONLY 


Gemini 

MARKETING  LIMITED 
Gemini.  Functional  Software  Specialists. 

9  Salterton  Road.  Exmouth.  Devon  EX8  2BR 
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guide-rail  would  have  been  a  good  idea  to 
help  smaller  people  to  use  them  correctly. 

Operation 

In  use  the  Aquarius  was  quite  pleasant. 
The  Basic  was  pretty  standard  and  didn't 
seem  to  have  any  ma  jor  problems.  Natur¬ 
ally,  on  a  machine  in  this  range  there  w  asn't 
much  in  the  way  of  an  operating  system. 


just  the  regular  CLO A D  and  CSA VE  type 
of  commands,  which  were  built  into  the 
language. 

The  most  interesting  item  was  a  ROM- 
pack  carrying  a  program  called  Finplan. 
This,  it  transpired,  was  a  spreadsheet 
calculating  program.  It  takes  over  control 
whenever  it  is  plugged  into  the  ROM- 
socket  on  the  expansion  chassis  or  directly 
into  the  machine. 

This  is  a  good  idea,  since  it  eliminates  the 
need  specifically  to  start  the  program.  On 
power-up  or  RESET,  a  preliminary  dis¬ 
play  appears.  Pressing  ENTER  clears  the 
screen  and  an  empty  worksheet  appears. 

Even  though  there  were  no  instructions 
for  it.  I  didn't  find  it  at  all  difficult  to  use. 
because  in  general  the  commands  are  very 
like  VisiCalc.  That  isn't  to  say  I  found  it 
good  to  use.  though.  In  fact  I  hated  it. 

There  is  nothing  wrong  with  the  display, 
though  the  narrowness  of  the  screen  makes 
it  feel  a  bit  cramped,  nor  is  there  anything 
to  complain  about  in  the  general  approach. 

The  commands  which  move  the  cursor 
are  different,  as  usual,  but  access  to  the 
other  commands  such  as  insert,  delete  and 
so  on  is  by  pressing  V  as  normal.  In  many 
respects  these  alternate  commands  are 
much  as  expected. 

The  trouble  is  that  there  are  a  few 


missing.  'Replicate',  for  example.  Mul¬ 
tiple  similar  entries  (the  meat  of  most 
spreadsheet  calculations)  are  a  pain  as  a 
result. 

The  most  serious  failing  of  Finplan. 
though .  was  the  complete  absence  of  the  '(a  ’ 
tvpc  of  command.  The  result  was  no  SUM . 
AVERAGE.  MINIMUM  or  MAX¬ 
IMUM.  Of  course,  as  soon  as  I  found  that 
those  weren't  available  I  realised  that 
LOOKUP  and  NPV  (Net  Present  Value) 
wouldn't  be.  either. 

So  don't  expect  to  do  any  serious  work 
with  Finplan.  In  fact,  don't  even  expect  to 
learn  much  about  spreadsheets.  Finplan 
just  isn't  up  to  it.  I  don't  know  why.  either.  * 

because  the  code  needed  to  perform  the 
missing  functions  is  not  large  —  in  fact, 
much  of  it  is  already  there,  anyway, 
otherwise  the  program  wouldn't  be  a 
spreadsheet. 

I  can  only  suggest  that  the  original 
specification  was  drawn  up  on  the  assump¬ 
tion  that  such  complex  facilities  would  only 
confuse  the  user,  so  should  be  left  out .  The 
result  is  a  program  that  will  prove  even 
more  confusing  to  use. 

Support 

The  very  idea  of  user-support  is  a  rock  on 
which  many  companies  entering  these  48 ► 
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r  THE  POWER  BEHIND  THE  DRIVES™ 

BBC  Compatible  +  User  Selectable  40/80  Track  Option 
on  the  same  drive 

Canon  Slimline  Floppy  Disc  Drive 
Cased  with  Power  Supply  to  run  on  BBC 
'  *  ^.“and  most  popular  systems * 

til 

40Track  Single  Sided  £^  75  Dual  £340 

40  Track  Double  Sided  £225  Dual  £440  iHfek 

•  A 

80  Track  Double  Sided  £2Q0  Dual  £550 

All  prices  exclusive  of  VAT  &  delivery 

Telephone  01  -994  4470/6477 

Access  telephone  orders  gladly  accepted 

Apple  Compatible 
Slimline  Cased  Drive 

£190  <>-'£375 

A  M  Electronics  10  Barley  Mow  Passage  Chiswick  London  W4  4PH 


WARNING  Unfiltered  power  can 
damage  your  computers  health 


Treatment 


Filter  the  mams  power  supply  by  replacing  the 
existing  13  amp  plugs  with  Power  Internationals 
THE  PLUG',  a  mams  borne  noise  and  transient 
suppression  device  incorporated  within  a 
modified  13  amp  plug  case  (Available  from 

Dealers  or  direct  from  the  manufacturer)  *rrp  cissomcoangpi 

Should  this  treatment  provide  only  limited  relief. 

you  should  seek  specialist  advice  from  - 

Power  International  Limited  2A  Isambard  Brunei  Road. 

Portsmouth,  Hampshire  POI  2DU.  Tel:  (0705)  756715 


HARDWARE 


Aquarius  computer  l  MW  95.  small  expansion  ctlai 
recorder  £49  95.  printer  £139  95.  4k  RAMpack  £ 
RAMpack  £49  95 
ZW 

4K  expandable  to  52K  via  expansion  chassis 
KK  Basic 

40  x  24.  lb  colours 
Membrane  type 

System  bus  to  expansion  chassis 
domestic  audio  tape  recorder 
Basic 

High  street  stores. 


Above  —  One  of  the  most  useful  parts  of  the 
package  is  the  flip-card  quick  reference  manual. 

Below  —  Colourful,  as  spreadsheets  go.  but 
Finplan  has  major  shortcomings. 


waters  has  foundered.  The  problem  is  that 
the  volumes  arc  so  huge,  the  questions  so 
varied  and  the  profit-per-unit  so  small  that 
it  just  isn't  economic. 

The  best  support  you  can  get  at  this  level 
is  the  shop  where  the  machine  was 
purchased,  and  that,  unfortunately,  gener¬ 
ally  ranges  from  abysmal  to  awful.  The  few 
really  knowledgeable  people  usuallvmove 
on  to  another  company  just  before  you  hit  a 
real  problem. 

Fortunately.  Mattel  seems  to  have  pro¬ 
duced  a  machine  which  is  sufficiently 
tightly  defined  to  eliminate  the  worst 
problems.  The  modes  of  operation  are 
solid  and  simple,  with  no  unnecessary 
complexities. 

I  would  expect  there  to  be  a  considerable 
volume  of  software  for  this  machine.  It  is 
very  similar  to  many  others,  runs  a  ZXO 
and  seems  to  have  a  decent  bus.  though  it's 
a  bit  difficult  to  tell  without  full  technical 
documentation. 

Mattel  will.  I  hope,  make  such  details 
available,  thus  promoting  the  kind  of 
second-market  suppliers  w  hich  ensure  that 
a  machine  survives.  However,  even  if  they 
are  secretive .  they  are  big  enough  to  assure 
a  reasonable  supply  of  options.  Of  course, 
it  won't  be  long  before  some  bright  spark 
with  a  notebook  and  an  oscilloscope  will 
have  extracted  its  entrails. 

The  ROMpackaged  software  idea  is 
gaining  ground,  and  the  Aquarius  is 
obviously  based  on  the  assumption  that 
this  is  how  most  programs  will  be  sold. 

Summary 

Despite  my  criticism  of  the  keyboard  and 
the  shortcomings  of  the  one  demonstrable 
program.  I  rather  liked  the  Aquarius.  I  feel 
that  when  some  more  advanced  ROM- 


packs  are  produced,  either  by  Mattel  or  by 
third  parties,  the  machine  will  prove  itself 
fully  equal  or  even  superior  to  its  competi¬ 
tors. 

Certainly.  Mattel’s  strength  of  will  in 
refusing  to  claim  massive  capabilities  for  its 
baby  is  laudable.  Too  many  machines  are 


promoted  as  being  able  to  do  things  which 
they  simply  will  never  be  up  to.  It  wouldn't 
be  possible  to  run  an  integrated  ledger 
system  on  this  machine.  .  .  Mattel  does  not 
pretend  that  you  could. 

As  a  first  machine  it  would  appear  to  be 
an  excellent  choice. 
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TI99/4A  CASSETTE  SOFTWARE 


TASK  FORCE 

Knp  r«i»  Ami  out  o <  trouMc  by  ivudioi  I 


T  V.  SET-UP 

nun*  your  T I  *»  4  A  (Jiciiti  li  aJUhinnn  puilunn  v.iibtr .  thorn  enure  ad 
truem  "  U> 

CHARDRAW  (Sprite-character  code  generator) 

Extremely  incful  f 


CASSETTE  BUSINESS  SOFTWARE 

DRAGON  32  from  EPSON  HX20 

MST 

Buy  any  TWO  cassettes  at  £19.95  EACH  inclusive 
and  get  the  MST  MAILER-ADDRESS  BOOK  FREE! 


fenmini  ind  dnptavreJ  on  the  Kreeu.  tugrthri  ni 
miv  thcti  be  muniW  A*  inv»lu»Nc  pmframinu 
ttatk-H'  Rojuitm  hi  tended  Bwc 

BASIC  CHARDRAW 


POSTAGE  ANO  PACKING  on  II  Software  65p  per  tape 
(Post-free  it  4  or  more  tapes  are  ordered  together! 

OUT  Tl  SOFTWARE  LIST  IS  GROWING  FAST  Send  SAE  ter  current  lists 

DEALER  ENQUIRIES  WELCOME  ON  ALL  SOFTWARE 

PROSOFT  BUSINESS  SYSTEMS 

44A  ST  LEONARDS  RD,  BEXHILL-ON-SEA. 

E  SUSSEX TN401JB 

TELEPHONE  BEXHILL-ON-SEA  (0424)  221931 


Micro 

System 

Maintenance 

Dedicated  to  Service 


•  Maintenance  of  a  wide  range  of 
microcomputers  and  associated  peripherals 
at  competitive  prices. 

•  An  independent  dnd  professional  service 
tailored  to  your  requirements. 

•  Preventative  and/or  corrective  maintenance, 
on-site  or  depot  repair. 

•  Flexible  service  from  a  committed  team 
with  a  proven  track  record. 

Contact  us  to  discuss  your  maintenance 
needs,  without  obligation. 

Micro  System  Maintenance  Ltd 

Unit  1  A,  Westmead  Industrial 
Estate,  Westlea,  Swindon, 

Wiltshire  SN5  7YS 


OR  you  can  PHONE  rout  ACCESS  order  to  0S2S-S32I17  NOW' 

OR  you  can  send  your  CASHCHIOUE  POSTAL  OROER  Mlti  order  to 

MST  CONSULTANTS,  DEPT  PCN.  NEWTON  RO.  BOVEY  TRACEY.  DEVON 
TQ139B8 


BBC  OWNERS 


Why  not  consider  the  HOBBIT  FLOPPY  TAPE  SYSTEM 
for  your  computer? 

The  HOBBIT  gives  you  all  the  facilities  you  would 
expect  from  a  floppy  disc  at  a  fraction  of  the  price. 

Brief  Specifications 

☆  Read/Write  speed  of  750  BYTES  per  second 

☆  Capacity:  101K  BYTES  per  CASSETTE 

☆  Average  access  time  22  seconds 

☆  Up  to  138  FILES  per  CASSETTE 

☆  Completely  automatic  —  no  buttons  to  press 

☆  Fully  built,  boxed  and  tested.  Just  plug  in  and  go 

☆  System  can  support  TWO  DRIVES 

Available  from  stock 
PRICE  £135.00  plus  VAT 
Also  available  for  NASCOM  computers 
PRICE  £120.00  plus  VAT 

Access  and  Barclaycard  accepted 

For  more  details  contact: 

ihon  Computer  Products 

KILN  LAKE.  LAUGHARNE,  CARMARTHEN. 
DYFEDSA33  4QE. 

Tel:  Laugharne  (099  421)  515 
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ZX81  SPECTRUM  DRAGON  TANDY  BBC 

16K  16/48  32  LEVEL  2  A/B 


AWARI 

★  The  ancient  African  game  of  logic.  It  takes  2  minutes  to 
learn  the  rules  but  far  longer  to  master  the  tactics. 

★  Select  the  ‘Goat -herd’  Icvd  of  play  and  it’s  an  addictive 
game  for  children  (8+)  that  exercises  their  minds-not 
their  laser  lingers. 

★  Select  the  ‘Witch-doctor’  Icvd  and  it’s  a  threat  to  your 
sanity.  We  haven’t  beaten  it  and  we  wrote  it! 


ADVENTURE 

★  Over  200  places  to  explore  in  this  machine  code  game 
using  advanced  data  compression  techniques. 

★  No  random  elements  -  you  will  need  skill,  cunning  and  a 
sense  of  hurpour  as  you  explore  caves,  forest  and  castles. 

★  Evade  ruthless  pursuers  and  overcome  a  host  of  obstacles. 

★  Multiple  word  commands  and  single  letter  abbreviations! 


e-IOOO  IN  PRIZES 


FANTASTIC  VOYAGE 
(ZX81  16K  ONLY) 

This  real-time  graphics  simulation  set  inside  the  human 
body  was  written  by  a  lecturer  in  anatomy.  You  are  injected 
into  the  blood  stream  in  your  miniature  submarine.  Navi¬ 
gate  the  arteries,  veins  and  heart  to  the  brain,  where  a  bkxxi 
dot  must  be  destroyed.  Features  a  real  vascular  map.  You 
will  be  attacked  by  lymphocytes  which  must  be  destroyed 
using  arcade  game  type  graphics.  Everything  you  do  uses 
up  precious  energy.  Three  display  formats  -  a  lateral  and 
frontal  body  scan  plus  blood  vessel  name,  a  dose-up  scan 
and  a  laser-sight  for  fighting  lymphocytes. 


★★  Buy  both  A  wan  and  Adventure  and  enter 
the  ‘Foilkadc  Challenge'  competition 
Details  with  cassette  or  send  SAE. 

ALL  GAMES  £5.95  EACH,  2  FOR  £9.95, 
3  FOR  £13.95  (ANY  MIX)  INCLUSIVE 

FOILKADE  LTD 

DEPTWM 

66  LITTLEDEAN,  YATE 
BRISTOL  BS174UQ 
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ATARI 

A  flight 
of  fancy 

Nmh:  Up  Up  Away  System:  Atari 
400  SMI  Price:  12 1 .95  PmMMwt 
Pulsar  Software.  051-236  6628 

Format:  Disk  cassette  Language: 
Machine  cchIc  Outlets:  Mail  order, 
dealers. 

It  really  does  make  a  change  to 
find  a  game  both  simple  in 
concept  and  enjoyable  that 
doesn't  depend  on  the  manda¬ 
tory  zapping  of  aliens  for  its 
thrills. 

Even  so.  if  this  is  repre¬ 
sentative  of  hot-air  ballooning. 
I'd  take  up  Russian  roulette  as 
the  odds  on  staying  alive  are 
better. 

Fortunately,  the  disaster 
level  doesn't  detract  from  the 
appeal  of  this  professional 
product. 

Objectives 

Although  this  is  a  game  for 
one  player,  others  would  en¬ 
joy  just  sitting  and  watching 
the  antics  of  the  balloon  wob¬ 
bling  its  way  across  the  sky. 
This  whole  game  seems  No 
simple  you  wonder  how  you're 
going  to  enjoy  it  and  still  be 
challenged. 

There  you  are  on  the  ground 
in  a  hot-air  balloon  being  fuel¬ 
led  and  all  you  have  to  do  is 
drift  around  the  sky  amassing 
points  by  staying  aloft  until 
you  have  to  refuel. 

To  achieve  this,  just  land  at 
the  fuel  dump,  top  up.  and  off 
you  go  again.  Sounds  simple. 


doesn't  it?  Well,  it  would  be.  if 
only  there  were  no  hazards. 

First  impressions 

As  ever,  this  game  comes 
packaged  in  the  ubiquitous  flat 
cardboard  box  with  an  illustra¬ 
tion  on  the  front  and  a  bit  of 
tempting  blurb  on  the  back.  In 
this  case  the  illustration  con¬ 
tains  a  jolly  mixture  of  the 
balloonist  and  some  of  his 
hazards  tastefully  portrayed  in 
cheerful  pastel  shades. 

The  disk  or  cassette  is  held 
firmly  in  the  package  in  its 
own  compartment  and  the  in¬ 
structions  are  on  a  small,  well- 
printed  fold-over  sheet.  The 
first  reaction  to  the  instruc¬ 
tions  is  that  they  seem  too 
sparse. 

However,  they  do  give  you 
all  the  information  you  need. 

Once  you  arc  playing  the 
game,  the  things  that  stand  out 
are  the  very  good  graphics  and 
sensible  use  of  sound  —  with 
the  solitary  exception  of  the 
playing  of  that  most  famous 
dirge.  Chopin's  Piano  Sonata 
in  B  Rat  Minor  each  time  a 
life  is  lost. 

It  seems  a  shame  this  piece 
of  music  is  as  overused  in 
games  as  it  is  at  state  funerals. 

In  play 

Having  loaded  the  program 
from  disk  or  cavsette.  it  starts 
by  displaying  the  title  page  to 
the  tune  of  Up.  Up  and 
Away. 

This  page  lets  you  select 
your  preferred  skill  level  from 
five  options,  novice,  student, 
graduate,  pilot  and  expert, 
using  the  Select  key.  The  game 
starts  by  using  the  Start  key. 


This  is  the  only  time  the 
keyboard  is  used  —  thereafter 
all  action  is  dictated  by  the 
joystick. 

Novice  level  is  nice  and 
slow  ,  giving  lots  of  time  to  get 
acquainted  with  the  scenario. 
The  screen  scrolls  from  right 
to  left  showing  your  beautiful 
pink  balloon,  the  passing  land¬ 
scape  (trees,  hills,  church,  pub 
and  fuel  dumps)  plus  various 
fluffy  bits  in  the  sky. 

The  skill  levels  \ar\  from 
level  to  level  by  allowing  you 
differing  amounts  of  fuel, 
sand,  speed,  number  of  lives 
(five  for  novice,  four  for  stu¬ 
dent  and  three  for  each  of 
graduate,  pilot  and  expert)  and 
other  random  hazards. 

These  include  nasty  little 
boys  throwing  stones,  flying 
kites,  windmills  turning  to  the 
tune  —  of  course  —  of  A 
Windmill  in  Old  Amsterdam 
—  aerobatic  planes  and  thun¬ 
der  and  lightning.  And  each 
time  one  of  these  hazards  hits 
you.  or  you  run  into  a  tree,  your 
balloon  bursts  spectacularly 
and  Chopin  starts  playing  yet 
again. 

If  you  start  out  flying  as  a 
novice  pilot,  you  are  automati¬ 
cally  upgraded  to  the  next 
level  on  completing  a  couple 
of  trips  around  the  balloonist's 
world. 

As  you  arc  flying  along  a  nice 
touch  is  that  if  you  manage  to 
stay  in  the  air  long  enough .  Roll 
out  the  Barrel  starts  playing  as 
you  pass  the  pub  (pass/).  This 
comes  as  a  shock  the  first  time  it 
happens,  but  is  welcome  there¬ 
after. 

This  continues  for  each  level 
until  expert  is  reached.  At  this 
stage  the  speed  and  hazards 
are  so  intense  it  is  necessary  to 
have  a  strong,  sturdy  joystick 
and  wrist. 


It  has  to  be  admitted  that 
the  lightning,  the  stone- 
throwing  boys,  the  kites  and 
windmill  can  be  dealt  with 
relatively  straightforwardly 
due  to  the  predictable  nature 
of  these  hazards  —  but  only 
with  care  and  a  lot  of  study  of 
the  phenomena. 

Against  these  features  is  the 
totally  (as  far  as  I  could  work 
out)  random  appearances  and 
activities  of  the  flying  circus 
which,  when  coupled  to  the 
other  hazards  and  restrictions, 
make  this  a  very  demanding 
game  at  the  upper  skill  levels. 

Verdict 

This  is  a  professionally  w  ritten 
and  presented  game  incorpor¬ 
ating  just  the  right  blend  of 
humour,  skill,  graphics  and 
sound  plus  the  randomness  of 
the  flying  circus  to  keep  you 
on  your  toes  or  preferably  in 
the  air. 

The  graphics  really  arc  very 
good,  to  such  an  extent  that 
while  the  game  was  being 
played  a  throng  formed  to 
watch  what  was  happening. 

The  fact  that  the  game,  in  all 
honesty,  is  really  a  very  simple 
concept  and  is  only  made  chal¬ 
lenging  by  the  inclusion  of 
dubious  real  hazards  should 
not  detract  from  the  enjoy¬ 
ment  it  gives  both  players  and 
watchers. 

At  the  price  it  may  not  be 
the  best  value  for  money  game 
available,  but  it  is  quite  likely 
to  start  a  trend  towards  less 
violent  high  quality  graphics 
games.  Nigel  Cross 

RATING 
Lasting  appeal 
Playability 
Use  of  machine 
Overall  value 
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CAMEPLAY 


CASH  PRIZES 


ZX81 


Ten  grand 
puzzles 

Name:  Krak.t  AppHcatioii:  Quiz 
Sy*t#m:  ZX81.  16K  Price:  19.95 
Publisher:  Artie  Computing.  0482 
75284  Format:  Cavsette  language: 
Basic  and  machine  code  Other 
version*:  Spectrum.  16K  Outlets: 
Mail  order 

If  you  fancy  the  idea  of  making 
£10,000  simply  hv  playing  a 
game,  then  Krakit  from  Artie 
could  he  the  program  for  you. 

It's  another  attempt  to  follow 
in  the  footsteps  of  the  Mas¬ 
querade  book,  by  setting  a 
series  of  riddles  which  lead  to  a 
real  —  and  substantial  —  trea¬ 
sure.  But  you  don’t  get  the 
benefit  of  a  book  filled  with 
pretty  pictures  that  Mas¬ 
querade  had  to  offer. 

Objectives 


First  impressions 

Krakit  comes  with  very  brief 
instructions  and  rules  for  play, 
plus  the  clue  page.  You  also  get 
a  registration  form  which  has  to 
be  filled  in  as  soon  as  you  buy 
the  quiz.  But  most  of  the 
documentation  comes  as  a 
program  called  'Rules’,  which 
is  the  first  piece  of  software  on 
the  cassette. 

In  use 

The  first  thing  you  see  is  a 
display  declaring  that  two  peo¬ 
ple  have  died,  but  their  legacy 
of  £10.000  has  been  deposited 
in  a  bank  account  somewhere  in 
the  world.  You  have  the  choice 
of  seeing  the  clues,  storing  your 
answers,  seeing  or  SAVEing 
your  answers. 

The  clues  are  very  difficult  to 
solve,  as  you  might  expect. 
There  are  two  types  —  rhymes, 
or  pieces  of  code.  After  a  mere 
six  hours  spent  trying  to  solve 
the  first  clue.  I  gave  up  in 
despair. 


To  get  sight  of  the  ten  grand, 
you  have  tocrack  no  less  than  12 
clues.  Each  clue  solved  will  give 
you  the  name  of  a  country,  city 
or  town .  and  a  number  between 
one  and  six  digits  long. 

When  you  find  the  answers 
and  note  them  on  the  ‘clue 
page’  provided,  you  fill  in  the 
registration  form  that  comes 
with  the  cassette,  dash  to  the 
nearest  postbox  to  send  the 
answers  to  the  address  sup¬ 
plied.  Then  you  wait  and 
hope  .  .  . 

You  can  run  the  program  as 
many  times  as  you  like,  and 
SAVE  intermediate  answers 
on  cassette,  so  you  don't  have  to 
solve  the  whole  puzzle  in  one 
sitting. 


Verdict 


Once  somebody  wins  the  prize, 
there  will  not  be  much  use  for 
Krakit.  I  did  not  think  much  of 
the  idea,  since  I  could  not  see 
why  you  would  want  to  use  a 
computer  to  solve  riddles. 

A  book,  at  least,  you  can 
carry  around  and  try  to  solve 
the  puzzles  on  the  bus  —  and 
have  pictures  to  look  at.  But 
with  Krakit  you’ll  be  left  with  a 
piece  of  cassette  tape  and  not 
much  more  David  Janda 


RATING 

Lasting  appeal  Wft 

Playability  ftftft 

Use  of  machine  ff 
Overall  value  ft  ft 


SPECTRUM 

Cops  and 
robbers 


as  a  cassette  with  a  set  of 
straightforward  loading  in¬ 
structions,  complete  with  a 
portrait  of  the  author,  and  I 
found  no  problems  in  getting 
the  hang  of  it. 


In  play 


Niai:  Cruising  on  Broadway 
System:  Spectrum.  16K  Price: 

£4.95  PuMWier  Solarsoft.  01-930 
32 f*  Fermat:  Cassette  Outlets:  WH 
Smith. 

The  Lullaby  of  Broadway  this 
game  isn’t.  It  is  a  cops-and- 
robbers  style  chase  that 
screams  down  that  New  York 
thoroughfare  —  depicted  in  the 
stylised  form  of  different  pat¬ 
terns  of  lines.  Cash  prizes  are  up 
for  grabs  for  the  highest  scores 
notched  up  this  year. 

Objectives 

The  game,  actually  called 
Cruising  on  Broadway,  is  for 
one  player,  who  has  to  race 
along  various  different  sets  of 
lines  in  the  shortest  possible 
time.  At  the  same  time  you 
avoid  a  little  square  chaser. 

Your  only  defence  is  to 
create  a  temporary  gap  in 
the  line.  This  holds  up  your 
pursuer. 

You  score  points  for  the 
length  of  line  you  manage  to 
cover  and  the  time  you  take  to 
do  it.  Each  time  you  complete  a 
frame,  you  get  either  a  more 
difficult  one  or  an  earlier  one 
with  extra  chasers. 

Although  the  game  is  un¬ 
beatable,  you  can  enter  your 
high  score  on  a  points  table  and 
print  it  out  at  the  end  of  the 
game  to  claim  a  prize. 


Your  ‘car’  tears  around  a 
geometric  racetrack,  changing 
the  colourof  the  track  as  it  goes. 
Y ou  pause  only  to  press  a  key  to 
drill  a  hole  —  which  quickly 
disappears  —  in  your  pursuer’s 
path. 

The  game  is  written  in 
machine  code,  and  is  fast. 
There  is  no  time-limit  within 
which  you  must  complete  a 
frame,  and  you  can  earn  a  time 
bonus  if  you  are  quick. 

The  game  cannot  be 
PAUSEd  or  SAVEd.  so  make 
sure  you  avoid  interruptions. 

If  the  chaser  catches  you.  the 
game  must  start  all  over  again  at 
the  first  frame.  No  second 
chance  is  given .  and  the  frustra¬ 
tion  of  losing  everything  just  as 
you  approach  a  new  high  score 
could  be  terminal. 

Verdict 

'Cruising'  is  proof  that  the 
simplest  ideas  are  often  the 
best.  It  is  simple  and  fast,  and  I 
found  it  highly  addictive  during 
the  weekend  I  played  it.  I  don’t 
really  see  where  Broadway 
comes  in.  since  the  graphics  are 
nothing  fancy,  but  I  suppose  it 
soc  ids  more  impressive  than 
‘Cruising  on  Lime  Street*. 

All  in  all.  despite  the  player 
only  getting  one  chance  in  a 
game.  I  found  it  both  good 
entertainment  and  good  value. 

Roger  Tiplady 


First  impressions 

There’s  nothing  sophisticated 
about  the  graphics  or  sound  in 
this  game,  but  despite  this  it  is 
gripping  and  exciting.  It  comes 


RATING 

Lasting  appeal  ftftft 

Playability  ft  ft  ftftft 

Useof  machine  ft  ftftft 

Overallvalue  ftftftft 
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GAMEPLAY 


SHOOTING  MATCH 


ZX81 


VIC-20 

Save  the 
succulent 

Name:  Kaklus  Application: 

Shooting  game  System:  Vic-20,  8K 
memory  expansion,  joystick 
optional  Plica:  f7.95  Pabttsfcer 
Audiogenic.  0734-59564?  Format: 
Cassette  Language:  Machine  code 
Other  rerwont:  None  Outiats:  Mail 
order,  high  street  dealers. 

The  good  news  is  that  this  is  a 
good,  challenging  game  that 
makes  imaginative  use  of  the 
Vic's  graphics.  The  bad  news 
is  that  you  need  at  least  an  8K 
expansion  to  run  it. 

You'll  have  to  look  fairly 
hard  at  the  box  to  discover 
that  because  it's  printed  in 
pretty  small  type  on  the  spine. 

Objectives 

A  cactus  in  the  centre  of  the 
screen  is  being  eaten  by  wasps 
and  hornets.  You  are  a 
gopher  who  must  scamper  from 
left  to  right  in  a  tunnel  under  the 
cactus,  shooting  at  the  insects  to 
protect  the  cactus.  (So.  who 
said  game  scenarios  had  to  be 
logical?) 

First  impressions 

When  the  game  begins,  the 
graphics  are  invariably  off- 
centre.  You  can  move  them 
back  with  the  cursor  controls, 
but  take  care  not  to  move 
them  over  too  far.  If  you  do. 
you  cannot  move  them  back 
again.  All  you  can  do  is 
restart. 

In  play 

There  are  more  than  enough 


hazards  in  this  game  to  keep 
you  on  your  toes.  The  insects 
release  acid  drops,  which  can 
eat  away  the  ground  over  the 
gopher's  burrow.  If  they  hit 
the  gopher  himself,  he  is  kill¬ 
ed.  On  the  other  hand,  they  do 
provide  extra  holes  to  fire 
through. 

Your  gopher  is  allowed  to 
come  out  of  the  burrow  into 
the  open,  but  it’s  difficult  to 
see  why,  since  out  there,  he  is 
much  more  likely  to  be  hit  by 
the  acid  drops  and  is  a  lot  less 
mobile. 

He  is  also  in  danger  of  being 
trapped  above  ground  by  the 
occasional  mole,  who  doses 
up  the  entrance  to  his  burrow . 

The  game  ends  when  all 
three  lives  arc  gone,  or  the 
insects  succeed  in  eating  away 
the  base  of  the  cactus  so  that  it 
falls. 

You  control  the  game  with  a 
joystick,  or  failing  that,  with 
reasonably  easy-to-use  keys  — 
but  the  L  key.  which  you  use 
to  fire,  does  not  repeat  if  you 
hold  it  down. 

Verdict 

Though  obviously  inspired  by 
Space  Invaders  —  nothing 
wrong  with  emulating  a  classic 
—  Kaktus  is  suffidently  differ¬ 
ent  to  interest  players  who 
have  got  bored  with  variations 
on  the  alien  attack  theme.  The 
graphics,  though  simple,  are 
effective,  and  the  mole  pro¬ 
vides  enough  of  a  ‘wild*  ele¬ 
ment  to  add  to  the  general 
interest.  Karl  Dallas 

RATING 

Lasting  appeal  A  A  AAA 
Playability 

Use  of  machine  A  AAA 

Overall  value  ftAAA 


Enemy 

within 

Nn:  Fantastic  Vos  age  System: 
ZX81.I6K  Price:  15  ^Publisher: 

FoBcade,<B2St3498lRMMb 

Cassette  Language:  Basic  and 
machine  code  (hftMs:  Mail  order 

A  shootout  with  a  real  differ¬ 
ence  —  that’s  Fantastic 
Voyage.  Instead  of  facing 
waves  of  lamb-chop-shaped  in¬ 
vaders  or  mincing  meteorites, 
you  pilot  a  microscopic  sub¬ 
marine  through  the  veins  of  a 
human  body,  battling  against 
rogue  white  blood  cells  to  hunt 
and  destroy  a  blood  clot  in  a 
brain  capillary. 

Objectives 

You  are  injected  into  a  right 
arm  and  must  make  your  way  to 
the  brain  by  navigating  through 
the  body's  bloodstream. 

Your  aim  is  to  destroy  the 
blood  clot  and  to  do  so  you  have 
four  difficulty  levels. 

First  impressions 

The  instructions  you  get  are  on 
a  very  small  piece  of  paper 
giving  details  of  the  commands 
you  may  use  in  the  three  modes 
of  play,  and  a  map  of  the  blood 
circulatory  system  you  must 
travel  along. 

Some  heavily  medical  terms 
are  used  for  the  different  veins 
and  arteries,  and  I  couldn't 
understand  half  of  them! 

In  play 

I  went  straight  into  scan  mode, 
which  gave  me  a  side  and  front 
view  of  the  patient.  My  sub¬ 
marine  was  a  tiny  dot  in  the 
right  arm.  where  I  had  been 


injected.  Also  on  display  were 
my  energy  level,  direction,  and 
size,  which  gets  larger  the 
longer  you  stay  in  the  body. 

After  a  good  while  looking  at 
the  map.  I  managed  to  get  to  the 
right  brain  capillary.  So  i 
switched  to  view  mode,  where  I 
used  t  he '  L’  and '  R’  keys  to  steer 
along  the  artery :  the  movement 
of  the  submarine  is  very  well 
done,  as  you  see  the  artery  walls 
moving  past  you. 

Suddenly  a  bug-eyed  mon¬ 
ster  —  actually  a  white  blood 
cell  —  moved  in  front  of  my  sub, 
and  I  was  automatically  put  into 
attack  mode.  This  gave  me 
control  over  the  ‘Z’.  ‘X’.  ‘N\ 

■  M  ’ .  and 1 B '  keys  to  let  me  move 
up.  down.  left,  right,  and  fire, 
as  well  as  display  the  rogue 
white  cell  in  front  of  me. 

Destroying  white  blood  cells 
is  none  too  easy.  They  jitter 
about  the  screen  at  a  rapid  rate 
and  you  have  to  use  laser  power 
sparingly,  as  it  consumes  valu¬ 
able  energy. 

Still.  I  got  rid  of  it  in  the  end. 
and  the  computer  put  me  back 
into  view  mode  to  carry  on  the 
clot  hunt.  But  I  never  found  it! 

Verdict 

A  very  good  game  indeed, 
blood  clot  or  no  blood  clot .  Not 
only  is  the  theme  interesting, 
but  there's  some  very  clever 
programming  at  work  here. 
There  is  a  gixxl  deal  to  do. 

My  only  grumble,  apart  from 
the  missing  clot,  is  that  there  are 
too  many  white  blood  cells  to  be 
dealt  with  —  and  surely  losing 
all  those  cells  can't  do  the 
patient  too  much  good? 

David  Janda 

RATING 

Lasting  appeal  A  A  AAA 
Playability  A  AAA 

Use  of  machine  AAA  A  A 
Overall  value  A  AAA 
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MICRO  QUESTIONS. 


V  + 

HUNT  TM  BUG  AND  WIN  A  SIRIUS  ^  M 


SAGT IV:  OUT  THIS  WORLD? 


DRAGON  AND  HX  AS  OINK 


* 

r-  3  «casw  ^  ^  « 

E*  *cr<vu  tn  vJ 

EJ  4  MW  TO  WIRE  UP  FOR  CONTROL?  ±J 
WANT  TO  MAKE  MUSK? 


Join  the  Reader^ 

Council 


Benefit  from  the 


Free  Advertiser  Reply 
service 


111 


** A*  SOLVES  YOUR  MICRO  Dl  IF  RIFS.  A  PROBLEMS 


Computer  Answers, 
the  unique  magazine 
that  solves  your  micro 
queries  and  problems. 


Free  Question  and 
Answers  service 


Included  in  our  regular  sections  this  month: 


★  UPGRADE:  A  first  look  at  the  super 
powerful  Sage  IV. 

★  CONNECTIONS:  How  Basic  plusa  little 
circuitry  can  control  the  home. 

★  PROGRAMMING:  Find  out  what  it’s  like 
to  be  a  professional  games  programmer. 

★  INSIDE  THE  SYSTEM:  Get  intoyour 
system  with  software  tools. 


★  APPLICATIONS:  Who  will  produce  the 
first  micro  concerto? 

★  BUYING  AND  BACKUP:  Take  the 
backache  out  of  programming  -  micro 
ergonomics. 

THE  DRAGON  AND  TEXAS  CLINIC: 

Seven  pages  of  answers  to  many  questions  on 

these  popular  micros. 


Plus  sacks  of  readers’ questions,  ANSWERED 

coMRim  OUT  NOW-75p 

From  WH  Smith,  John  Menziesandall  leading  newsagents. 


CLUBNET1 


Clubnet  keeps  you  in  touch  with  the  microcosm  of  personal 
computer  enthusiasts  throughout  the  UK.  It  is  divided  into  two 
sections  —  clubs  and  user  groups. 

We  publish  a  list  of  each  section  on  alternate  weeks,  and 
this  week  is  the  turn  of  user  groups. 

Entries  include  up-to-date  information  as  far  as  possible,  and 

first  and  fourth  Wednesdays  of  month 


USER  GROUPS 


Acorn  Atam  Usar  Creep.  Sub*  £4  No 
meetings  hut  quarterly  newsletter 
Contact  Peter  Frost.  18  Frankwell 
Drive.  Coventry.  0203  613IS6. 


_ _____  _  Meets 

AMC,  Crescent  Koad.  Crupsall. 
Manchester  8  on  Tuesdays  except 
school  holidays,  fees:  £1  Contact  John 
Ashurst.  192  Vcndurc  Close. 

Fails  worth.  Manchester.  061-681  4962 
Midwar  Acorn  Usar  Group.  Meets  at 
St  John  Fisher  School  on  last  Monday 
of  month  at  7pm  Session  at  9pm 
Thursdays  at  the  Fox  St  I  lound. 
Chatham.  Contact  Ocm  Rutlcr .  c/o St 
John's  Fislicr  School.  Orduncc  Street. 
Chatham.  Kent.  0634  4281 1  (day).  0634 
373459 (eve) 


Meets  at  Old  School.  Branch  Road. 
Park  Street.  St  Albans.  Hertfordshire, 
on  first  Tuesday  and  third  Sunday  each 
month  Annual  subs:  £12.30.  joining 
fee:  £2.50.  Publishes  magazine 
Contact  John  Sharp.  W27375093 
Croydon  AppW  Usar  Group.  Meets  at 
Sidda  House.  350  Lower  Addisci*mbc 
Road.  Crovdon.  on  second  Monday  of 
month.  Sufis:  £5.  £10 commercial 
members  Contact  Paul  Vernon.  60 
Flawkhursl  Way.  West  Wickham. 
Kent,  01 -777  5478 


Brian  Pam.  Sir  Frank  Markham 
School.  Woughton  Centre.  Chaffron 
. too  Kcyi 


Way.  Milton  Keynes. 


_ _  Meets  at  the 

Malaga  Grill,  Matador  Public  House, 
Bull  Ring  shopping  centre. 
Birmingham,  on  second  and  fourth 
Thursday  every  month  at  7  . 30pm 
Subs:  £5.  Meetings:  25p  members.  5llp 
non-members.  Contact  Mike  Aston.  42 
Short  Street.  Wcdncsburv.  W 
Midlands 


01-642  5232. 

400  800  User  Chib.  V  w 

club,  library  planned,  newsletter 
Contact  Richard  Hawes.  PI  301  I  III 

Meets  at  KSCOub.  Merrion  House. 
Beach  Grove.  Ashton.  Preston,  on 
third  Thursday  of  month  at  7  3tlpm 
Subs:  £5.  Contact  Roger  Taylop.  0253 


Meets  at  Old  Swan  Technical  College. 
Room  C33  on  first  Wednesday  of 
month  at  7.30pm  and  at  Birkenhead 
Technical  College  on  third  Thursday  of 
month  at  7.30pm  Contact  Nick  Kcllv. 
051-525  2934  (evenings) 


BBC  Ussr*  Group.  Meets 
at  Lansdowne  Computer  Centre.  5 
Holdcnhurst  Road.  Bournemouth .  on 


at  7.30pm.  Contact  Norman  Carey. 
0202  749612 

BEEBUG.  1  en  magazines  with 
programs.  Discount  deals,  library  and 
query  service.  Contact  Shcndan 
Williams  or  David  Graham  at  PO  Box 
50.  St  Albans.  Hertfordshire  AL1 
2AR. 

Brant  Barnet  Users  Group.  Meets  on 
last  Sunday  of  month  Subs:  13 
Newsletter  Contact  Joseph  Fox.  4 
Harman  Close.  London  NW2  2EA. 
Presto*  Area  BSC  Micro  Usar  Group 
Meets  at  Boatmans  Arms,  Marsh  Lane. 
Preston,  on  last  Thursday  of  month. 
Subs:  £5.  Contact  Duncan  Coulter. 
Membership  Secretary.  8  Briar  Grove. 

‘ — I.  Preston.  Lancashire.  0772 


Ingol. 

72379 


1793 


Polytechnic  of  Nor 

Holloway,  on  secot.. - 

month,  term  lime.  Subs:  Ct.H 
John  Collins.  75  74111. 


Apple  MeMc  Synthesis  Group.  Contact  Dr 
David  Ellis.  22  Lennox  Gardens. 
London  SW1. 

Apple Itsura Group.  ( '.intact  sieve 
Profit!.  The  Granary.  Hill  Farm  Road. 
Marlow  Bottom.  Buckinghamshire. 
062-84  73074 

Bristol  Apple  Users  A  Dabblers.  Meets 
at  10  Waring  House.  Rcddiffc  Hill. 
Bristol  BS1  6TB.  once  a  month 
Newsletter  Contact  Ewa  Dabkowski. 
c/o  Datalink.  10  Waring  House. 
Rcdchffc  Hill.  Bristol  BS1  6TB.  0272 
213427 


Barnsley.  Subs:  £7.50.  Contact  Bob 
Wood.  13  Word  Green.  Barnsley. 
South  Yorkshire.  0226  85084 
Blackpool.  Meets  at  Arnold  School. 
Blackpool .  on  third  Thursday  of 
month.  Contact  David  Jarrctt.  197 
Victoria  Road.  Thornton  Clcvdeys, 
Blackpool  FY5  3ST 
CstsUMetgai  Contact  David  Bolton. 
l9Camckburn  Road.  Carrickfcrgus. 
Antrim  BT38  7ND,  09603  63788 
Chettenham.  Meets  at  The  Cheltenham 
Ladies  College  on  last  Thursday  of 
month  at  7.30.  Contact  Alison 
Schofield.  78  Hcslcrs  Way  Road. 
Cheltenham.  Gloucester.  0242  580789 
Ctupl  Contact  John  Poole  6 
Ridgeway  Close,  Connah's  Quays 
Chvyd  CH5  4LZ. 

Cathy.  Contact  Peter  Ashby.  215 
Wincohn  Way.  Corby. 
Northamptonshire.  05363  4442 
Derby-  Meets  at  Derby  Professional 
Cokorr  every  other  Tuesday  at  7pm 
Contact  Robert  Watts.  0332  72569 
SE  Canterbury-  Meets  at  The  Physics 
Lab.  Canterbury  University,  on  first 
T  uesday  and  Wednesday  of  month 
Subs:  £7  adults.  £3.50  juniors.  Contact 
R  Mosclev.  Roscmount.  Romney  HiU. 
Maidstone.  0622  37643. 

Coventry*  Meets  at  Stoke  Park  School 
St  County  College  at  7pm  on  fourth 
Wednesday  of  month  except  July. 
August.  December  Subs:  £2.50 
Contact  Will  Light.  22  Ivybndgc  Road. 
Stwcchai.  Coventry.  Warwickshire 
North-Cast  Pet  and  ICPUfc  Meets  at 
Lawson  School.  Burnley  at  7pm  second 
and  third  Mondays  of  month  Contact 
Jim  Cocallis.  21)  Worcester  Road. 
Newton  Hall  Estate.  Durham. 

Dyfod.  No  meetings,  software  library 
Contact  Simon  Knivcton.  1197 1186  303 
Hainault.  Meets  at  Grange  Remedial 
Centre.  Woodman  Path.  Hainault 
Contact  Carol  Taylor.  101  Courtlands 
Avenue.  Cranbrook.  Ilford.  Essex. 
Glasgow.  (  .uitact  Dr  Jim  MacBraync. 
27  Daidmyrc Crescent,  Newton 
Mearns.  Glasgow .  041-639  5696 
Gloucestar  A  Bristol  Area.  Meets  at  23 
Sheppard  Lcazc.  Wotton-undcr-F.dge. 
Gloucester,  on  last  Friday  of  month 
Hampshire.  Meets  at  70  Reading  Road. 
Famhorough.  on  third  Wednesday  of 
month  Contact  Ron  Gccrc.  109  York 
Road.  Famborough.  Hants.  0252 
542921. 

North  Hvrts.  Meets  at  Provident 
Mutual  Assurance.  Purwcll  Lane, 
liilchin.  on  the  last  Wednesday  of 
month.  Contact  B  Grainger.  73 
Minchcad  Way .  Stevenage.  Herts  SGI 
2HS,  (M38  727925. 

Mhaareoch.  Meets  at  Symington 
Primary  School  on  first  and  third 
Thursdays  of  month  at  7pm.  Software 
library  Contact  John  Smith.  19 


group  organisers  should  let  us  know  of  change. 

And  if  you've  just  started  your  own  club  drop  us  a  line  and 
we'll  spread  the  word.  Write  to:  Clubnet.  Personal  Computer 
News.  VNU.  62  Oxford  Street.  London  W1 A  2HG. 

The  listing  is  based  on  information  supplied  by  the  Amateur 
Computer  Club. 

at  Community  Centre.  Cavcrsham 
Park  Village  twice  a  year  Subs  £15 
Contacts  with  USA.  Australia  and 
Canada  Newsletter,  program  library 
Contact  Peter  Hincr.  1 1  Pcnnycroft. 
Harpcndcn.  Herts,  05827  64872 


Kilmarnock  KAI  5kW.  6563830407 
Urarpod.  Meets  at  The  Merchant 
Taylor  School  for  Boys.  Crosby,  on 
second  Thursday  of  month  at  7pm. 
Software  exchange.  Contact  Tony 
Bond.  27  Incc  Road.  Liverpool  L23 
4UE.  051-924  1505 
London.  C  ontact  Alan  Birks.  135 
Queen  Alexandra  Mansions.  Judd 
Street,  London  WCI .  01-430  8025 
North  London.  Contact  Barry  Miles. 
Department  of  Business  Studies.  North 
London  Polytechnic,  Holloway  Road. 
London  N7. 01  -607  2789 
NarMk.  Contact  Pclci  IVlls.  Bramlcv 
Hale.  Wrctton.  King's  Lynn.  Norfolk 
PE33  90S.  0366  500692 
Northumberland.  Proposed  new  club 
Contact  Graham  Saunders.  22  Front 
Street.  Guide  Post.  Northumberland. 
Slough.  Meets  at  Slough  College  on 
second  Thursday  of  month  at  7.30pm, 
visitors  —  6Sp  adults.  40p  students. 
Contact  Brian  Jones.  53  Bccchwood 
Avenue.  Woodley .  Reading  RG5  3DF. 
0734  661494 

South-Cad  Nagtood  Group.  Meets  at 
Charles  Darwin  School,  Jail  Lane. 
Biggin  Hill.  Kent,  on  third  and  lourth 
Thursday  of  month  at  7.30pm.  Subs: 
£7.50.  Free  library,  discount  service, 
courses  and  newsletter  Contact  Jack 
Cohen.  30  Brancastcr  Road.  Newbury 
Park.  Ilford.  Essex.  01-597  1229 
Staffordshire.  Annual  subs  £6  50. 
Group  newsletter  Contact  at  57 
Clough  Hall  Road.  Kidsgrovc. 
Stoke-on-Trent 

Sooth  Midland*.  Meets  at  12  York 
Street.  Stourport-on-Scvcrn  on  last 
Thursday  of  month  Help  available 
with  business  programming  problems 
Contact  M  J  Mernman  at  above 
address. 

Teddingtaa.  Contact  G  Squibb.  108 
Tcddington  Park  Road.  Tcddington. 
Middlesex.  01-977  2346 
Watford.  Meets  on  second  Monday  of 
month  Contact  Stephen  Rahagtiati. 
c/o  Institute  of  Grocery  Dist  .  Grange 
Lane.  Lclchmorc  Heath.  Watford. 
Herts.  01-7797141 


Road.  Brighton  BNI5AN 

Pvt  Usar  Greop  Craotsy.  ( 'onlacr 
Richard  Dyer.  33  Parham  Road. 
IlfickJ.  Crawley 

Pot  Usar*  Education  Group.  Produces 
newsletter.  Contact  Dr  Chris  Smith. 
Department  of  Physiology.  Queen 
Elizabeth  College.  Camden  Hill  Road. 
London  W8  7  AH 

UK  Pot  Uson  Club.  Annual  subs:  £10. 
newsletter  Contact  360  Fusion  Road. 
London  NWI  3BL 
Pot  Uson  Group.  Meets  at  Polytechnic 
of  North  London.  Eden  Grove,  Room 
320.  On  alternate  Tuesdays.  6pm. 
Contact  Barry  Miles  01  -607  2789 
Pot  Usar  Club.  (  .intact  Margaret 
Gulliford.  818  Leigh  Road.  Slough 
Industrial  Estate.  0753  74111. 
Mopvudout  Pot  Uson  Group,  t  .intact 
57 dough  Hall  Road.  Kidsgrovc. 
Stokc-on-Trcnt.  Staffordshire 
W  ret  Lancashire  Pvt  Usan  CM.  Meets 
at  Arnold  School.  Blackpool  on  the 
third  Thursday  of  month  Contact  D 


Commodore  Vic 
Vic  Barn  lay.  Proposed  club  Contact 
John  Ingham.  72  Ardwick  Street. 
Burnley.  Lancashire. 

Vic  Usore  Group.  Meets  on  alternate 
Tuesdays  at  6  30pm  at  Polytechnic  of 
North  London.  Community  Centre. 
Contact  Robin  Bradbcer 
Vic-20  Cromer.  Proposed  club 
Contact  J  Blair.  7  Beach  Road. 
Cromer.  Norfolk,  0263  512849 


CP/M 

CP  M  Uson  Group  UK.  Subs  £7 
Software  library  ,  newsletter,  help 
service.  Contact  Lesley  Spicer.  II  Si 
Street.  London  EC2M  2<5d.  01  -247 
0691 

Irish  CP W  Uson  group.  Subs  £5. 


oug  Nollcy. 
iriugc.  Dublin 


Gardner  House.  Ballsbri 
Dublin  6864 

CQSMAC 

C0SMAC  Uson  CM.  (  onlact  James 
Cunningham.  7  Harrowdcn Court, 
liar  row  den  Road.  Luton.  Bedfordshire 
0582  423934 

Digital  Equipment 

Digital  equipment  Computer  Users  Society. 


_ Subs 

£2.50.  Contact  Eric  Dccson,  Highgatc 
School.  Balsall  Heath  Road.  Highgatc. 
Birmingham  BI2  9DS. 

MUSE.  Sub*  £10.  students  £6 .50. 
National  body  for  co-ordinating  activity 
in  schools,  colleges  Contact  Lorraine 
Boyce.  MUSE  Information  Office. 
West  hill  College,  Wcolcy  Park  Road, 
Birmingham.  021-471  3723. 


Subs:  £3.  Contact  Dairmuid  McCarthy. 
7  St  Kevins  Park.  Kilmacud. 

Black  rock.  Co  Dublin 
IdutsUoaM  llaars  Creep.  ( iffshoot  ol 
national  TRS-80  Users  Group.  Contact 
Dave  Fletcher.  Head  Teacher. 
Bcaconvftckl  First  and  Middle  School. 
Bcaconsficld  Road.  Southall. 
Middlesex 


a.  National  a  _ 

Contact  R  Trigger.  48 Chadcotc  Way. 
Calshill.  Bromsgrovc.  Worcestershire 
B6I0JT 


Forth 

Forth  Interest  Graap  UK.  Meets  at 
Room  408  South  Bank  Polytechnic  on 
the  fust  Thursday  of  month  Subs:  £7. 
Newsletter  Contact  K 
Goldie- Morrison.  15  St  Albans 
Mansion.  Kensington  Court  Place, 
London  W8  50H.  01-937  3231. 

FX-500-P 

FX-S00-P  Usare  Asaoctattoa.  ( onlaet 
Max  Francis.  38  Grymsdykc.  Great 
Missendcn.  Bucks  HP160LP. 


Newsletter  Contact  lewis  Hard,  c/o 
S  P  ACE  The  Old  Coach  House. 
Court  Row  ,  Upton-on-Scvcm. 
Worcester  WR8  (INS 


Software  exchange .  discount  Contact 
Dave  Weaver.  41  Dorc  Avenue,  North 
Hykenham.  Lincoln  LN6  8LN 
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'  FOR  VIC  OWNERS 


And  to.  )K  and  IK  Vic  20  SpacaAaaauN 
All  abova  aupar  gam..  CS.M  aach 
VK  20 MACHINE  CODE  MONITOR  CI4  I 
MAIL  ORDER  HOT  UNE  091-70E  7100. 


SIRS 


SHARPSOFT 
INFORMATION 
RETRIEVAL  SYSTEM 


AS  POWERFUL  AS  THE  QE2 
AS  FLEXIBLE  AS  A  BALLET  DANCER 

SIRS'  is  a  new  database  written  in  modular  form.  The 
hub  of  the  SIRS'  system  will  allow  you  to  create 
records,  search,  sort  and  allow  output  to  screen  or 
printer. 

This  unique  add-on  style  package  will  allow  expan¬ 
sion  of  your  system  with  optional  report  generator  and 
calculator. 

T  MZ80A 

Operates  with  CP/M  on  >  MZ80B 
J  PC3201 

Manual  available  separately  priced  at  £3.00 

£49.00 

For  further  information  contact  the  address  below,  or 
contact  your  local  SHARP  dealer. 

SHARPSOFT  LTD. 
CRISALLEN  HOUSE,  2ND  FLOOR, 

86  90  PAUL  STREET,  LONDON,  EC2. 
TEL:  01-739-8559 


SHARPS 


WITH  THE  SHARP  USER  IN  MIND 


easv  parking  off  the  M56  (junc  12)  *  VIC  20  *  VIC  64 
*  BBC  micros  *  Newbrain  *  Acorn  Atom  *  Books 
|  Apple  1 1e,  1 1 1  *  Dragon  *  Electron  *  Games 
.*  Sinclair  Spectrum.  *  IBMP.C. 
Secondhand  computers  *  EASY  PAYMENTS 
ALL  ACCESSORIES  SALES  AND  SERVICE  * 

northern  Churchfield  Road, 
FRODSHAM 
Cheshire  WA66RD 

TEL:  FRODSHAM  (0928)35110 

*  UNBEATABLE  PRICES  * 

!  WILL  PURCHASE  AND  PURL  ISM  YOUR  PROGRAMS  Ca«  Slava  Rhodaa  to.  delate 


computers 


TELEMATICS 


ST 


T Ti- 


Specialists  in  Telecommunications 

TORCH  Hardware  and  Software 
Also  Z80  Disk  Pack  for  BBC  Micro 

We  selected  TORCH  for  our  own  demanding 
requirements.  We  can  now  offer  it  to  you. 

Ring  Richard  Thompson 
for  details  and  demonstration 


TELEMATICS  WEST  Telephone: 

31  Oyer  Street  (0285)  68349 

CIRENCESTER 

Glos.  GL7  2PP  Te,ex:  437269 
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ICI 

ICt  Mien  Users  Cron*.  Meet!. 
Inrtmghllv  Contact  Keith  Heron,  32 
Norfolk  (load.  C’ongleton.  Cheshire 

Jupiter  Ace 

Jupiter  Ace  Uwn  Chib.  Subs  £7 
Newsletter .  add-ons  Contact ,  John 
Novee,  Rentsoft.  18  George  Street. 
Brighton  BN2  1RII. 


Mattel 

Mattel  IntoRMsteo  TV  |mn  Group 

Proposed  group  toorganisc  games, 
competitions.  Contact  Warrington 
622ISaflcr4pm. 


Medical 

Primary  Health  Can  Group  <  'ontact  Dr 
Alastair  Malcolm.  British  Computer 
Society.  Cheveley  Park  Medical  Centre. 
Belmont.  Durham. 0385  64282, 

Madtcai  Mien  (tern  Group  Newsletter 
Contact  Mcdicom.  1-2  llanovcr  Street. 
London  Wl. 

TRS-80  Medical  and  Labor ateo  Dim. 

New  slettcr .  Contact  Dr  Robinson .  The 
Residency.  Northwick  Park  Hospital. 
Harrow .  Middlesex 

Nascom 

Birmingham  Nascom  User  Group  Meets 
al  Davenports  S.vial  Cluh.  Granville 
Slrcel .  Birminghamon  the  Iasi  Thursday 
of  month.  Spin  Contact  Martin 
Side  hot  ham.  021  -74431193 


Cteb.  Subs  £5  Newsletter,  program 
library  Contact KUOakficldCorncr, 
Sycamore  Road.  Amersham. 
Buckinghamshire  HP65EQ 

Merseyside  Nascom  Usar  Gnu*.  Meets 
al  Mona  Hotel .  St  James  Street . 
Liverpool . on  the  first  Wednesday  of 
month .  7  30pm  Contact  Mr  T Scaric . 
051-5265256 

Nascom  Thames  Valley  User  Group 

Meets  at  Frogmorc  Hotel,  W'jndsor.  on 
Thursday  fortnightly .  8pm  Newsletter 
Contact  Mike  Rothcrv ,  37  Faton  Wick 
Road.  Eton  Wick.  Windsor.  Berks. 
Windsor  56106 

Newbrain 

National  Newtran  User  Group  Suh*  £5 
Contact  J  Hudson.  6  Swanhorough 
Place.  Whitchawk.  Brighton 

Ohio 

Ohio  Scientific  User  Grain.  Subs:  £5 
Newsletter  Contact  Tom  Graves.  19a  • 
West  End.  Street.  Somerset  0458 45359. 

One 

One  Owners  Grain.  Subs:  £10 
Communicates  through  bi-monthly 
newsletter.  Contact  Paul  Kaufman.  3 
Club  Mews.  Ely.  Cambridgeshire 

Osborne 

Osborne  User  Gram- Subs:  £10. 
Newsletter  Contact  J  Anglcsca.  Flat  19, 
Row  an  House .  Handsworth . 
Birmingham  B202JR 

0SJ 

0S4  UK  User  Gram-  Contact  Richard 
Elen.  12Bcnncrlcv  Road.  London 
SWII6DS. 

Pascal 

Pascal  User  Gram-  Subs  £9  Contact 
Nick  Hughes.  POBox  52.  Pinner. 
Middlesex  II  AS  3FE 

POP 

POPS  User  Gram-  Newsletter  Contact 
Nigel  Dunn .  2 1  Campion  Road .  Widmer 
End .  High  Wycombe . 

Buckinghamshire .  0494  71 4483. 

P0P11  User  Group.  Information  service 
onlv  Contact  Pete  Harris.  1 19 
Carpenter  Way .  Potters  Bar . 
Hertfordshire EN6SOB  070752091 

PM 

USC  Pilot  User  Gram.  Contact  Alee 
Wood ,  Wtrral  Grammar  School  for 
Bovs.Cross  Lane.  Bchingt  on.  Wtrral. 
Merseyside  LG33AQ. 

Prestel 

ACC  National  Prestel  Committee. 

Administrates  Club  Spot  800 
(hobbyistson  Prestel  I .  Contact 
secretary .  Rupert  Steele.  St  John’s 
College.  Oxford  OX  1 3JP 


Research  Machines 

Research  Mac  times  3S0Z.  C  ontact  Peter 
Smith.  Birmingham  Educational 
Computing  Centre.  Camp  Hill 
Teachers  Centre.  Stratford  Road. 
Birmingham  Bll  1AR. 

Research  Machines  Ltd  National  User 
Groan-  <  ontact  M  D  Fisher,  PO  Box  75. 
Oxford  OX4  I EY 
NERML  1802  User  Gram.  Meets 
monthly  at  Micro-Elect romes  Education 
Ccntrcol  the  PolytcchnicCoach  Lane 
Campus  Subs:  £5.  Contact  Mr  Hatfield 
or  Mr  Reed.  Computer  Unit. 
Northumberland  Building.  Newcastle 
Polytechnic.  0632  326002 
Research  tltirhinn  National  Usar  Gram- 
Contact  RML .  Mill  Street .  Osney . 
Oxford  OX2  0BW  0865  249866 
West  Midland  RMIUsor  Gram. 

Contact  Spencer  Instonec/o.  59  Avenue 
Road .  Leamington  Spa 


Sharp  MZ80 


£3.  Newsletter  Contact  Graham 
Knight .  c  o  Knights  Computers .  108 
Rose  mount  Place .  Aberdeen .  0224 
630526. 

Sharp  MZ80K  User  Gram- 1  ontact  Joe 
Street.  16 Elmhurst  Drive .  Hornchurch. 
Essex  RM 1 1  I  PE 
Postal  MZ80K  User  Gram-  £  ontact 
Noel  W  illiams .  07425  88058 
Sharp  MZS0  Usors  Cteb.  (  ontact  Tim 
Powell.  Computer  Centre.  Yeovil 
College .  Yeovil.  Somerset  B  A2 1 4AE 
Sharp  PC121 1  Upon’  Cteb.  Subs  £5 
Newsletter  Contact  Jonathan  Dakevne. 
281  Lidgett  Lane. LccdsLSI73AO  ' 


Sinclair  ZX  Computer  Cteb.  General 
monthly  meeting,  newsletter 
Equipment  for  hire .  specialist  meetings, 
library  Contact  secretary .  Ken  Knight . 
02965181 . 


fortnightly .  Contact  Richard  Lawn .  102 
Pretty  Gale  Road. Colchester.  Essex. 
Cardiff  ZX  Club.  M  -n  last  Sunday 
of  month.  2pm  Subs:  £5  Telephone 
service,  software  library  Contact  Mike 
Hayes.  54 Oakley  Place.  Grangetown . 
Cardiff  0222371732. 

Brighten  ZX  Usors  Group.  (.  ontact  J 
Ireland  Hill  Jnr,  l45Godwin  Road. 
Hove.  Brighton. 

Glasgow  St  sail  Usar  Gram.  (  ontact 
Ian  Walt.  l07Grccnwood  Road. 
Clarkstnn.  Glasgow,  (it  I -638 1 241- 
Hassocks  ZX  Micro  Usar  Cteb.  (  ontact 

Paul  King.  25  Fir  Tree  Way.  Hassocks. 
West  Sussex 

ZX  Computer  dab.  Meets  al  ZX 
ComputcrCcntrc ,  1 7  Sweeting  Street . 
Liverpool .  on  Wednesday .  6  V  him 
Contact  Keith  Archcr.U51-26U495U. 
National  ZX  Usor  Cteb.  Monthly 
magazine  Interface  .  Contact  Tim 
Hartnell.  Interface.  44-48  EarlsCourt. 
London  W8 

Sinclair  Usar  Gram.  Meets  at 
Polytechnic  of  Ninth  London.  Room2-5 
TowcrBlock  Mondays. 6  30pm 
Contact  Irving  Brand!  Polytechnic  of 
North  London .  Hollow  ay  Road . 
London 

Edinburgh  ZX.  Meets  al  Claremont 
Hotel .  Claremont  Crescent .  Edinburgh 
on  second  and  fourth  Wednesd as  s  cv  e  r  v 
month.  7  Vlnm  Subs  £5 adult'.  £3 
juniors,  students .  O  A  Ps  and 
unemployed  Newsletter .  Contact  John 
Palmer .  <6  Me adow  f  ic Id  Drive . 
Edinburgh  031-661 3183. 

ZX  80,81  National  Software  Association. 
Subs  £6.  Newsletter .  software  available 
on  cassette  Contact  1 5  Woodlands 
Road.  Wombournc .  Staffordshire  WV5 
(1JZ 

ZX  Amateur  Radio  Usor  Group. 

Newsletter.  Contact  Paul  Newsman.  3 
Red  House  lane.  Lcislon.  Suffolk 
SAE  essential.  No  telephone  enquiries 

Guildford  ZXS 1  SO  Usors  Croon.  Meets 
Fridays,  club  magazine.  Contact  A 
Bond'.  54  Famham  Road.  Guildford. 
Surrey  GU2  5PE .  0483  62035 
ZX84X  81  Users  Club.  Newsletter 
Contact  David  Blagden.  PO  Box  159. 
Kingston-upon-Thames.  Surrey  KT2 
5L(> 

Swat*  ZX  Usor  Cram.  <  ontact  John 

Schmitt  87  2887 

Smdair  Club.  Contact  J  Edwards.  296 
Btosvomficld  Road.  Solihull.  West 
Midlands.  021-705  1647 


Sirius 

Sirius  User  Groeo-  Newsletter . 
program  library  Contact  Ray  D’Arey. 
Sinus  User  Club.  The  Microsystems 
Centre.  Enterprise  House.  7-71 
Gordon  Street.  Luton.  0582  412215. 

68  XX 

68XX  Special  Interest  Gram-  Contact 
Tim  Turner.  63  Millais  Road.  London 
Ell  4HB. 01 -558 3681 

Software 

Software  Groan.  Meets  at  Polytechnic 
of  North  London.  Room  2-3  “fewer 
block  Thursdays.  6pm  Contact  Mike 
Duck  al  Polytechnic  of  North  London. 
Holloway.  I  on  don  N7 
Program  of  the  Mouth  Cteb.  Discount 
programs,  newsletter  Contact  Mr 
Durrani.  55  St  Thomas  Street.  Oxford 
OXI  IJG.  0855  250333 


European  Sorcerer  Cteb.  Monthly 
meetings  Subs.  £7.50,  newsletter 
Contact  Colin  Marie.  32  Watchyard 
Avenue.  Formby.  near  Liverpool  L37 
3JU.  070  48  72137. 

Extdy  Sorcerer  User  Group. 

Newsletter,  program  exchange 
C  ontact  Andy  Marshall.  44  Arthurs 
Bridge  Road.  Woking.  Surrey  GU2I 


Spreadsheet 

International  Electron*  Spreadsheet  Users 

Group.  Newsletter.  Contact  UK  Alpha 
House.  7lh  Floor.  Rowlandswav. 
Manchester  M22  SRG. 


Tangerine 

Coates.  35  Mogg  Street.  St  Werburghs. 

Bristol  ns 

Tangerine  Upon  Group.  Hardware  and 
software  suppliers  Contact  Bob 
Green.  16  Iddcslcigh  Road. 
Charminstcr.  Bournemouth 

Texas  Instruments 
National  Tl  58,59  Usor  Group.  Subs 
£5.50  Program  exchange,  newsletter 
Contact  R  Murphy.  Department  of 
Electronic  Engineering.  University 
College.  Singleton  Park.  Swansea.  S 
Wales 

Tl  Uoor  Group.  Proposed  new  clulv 
Contact  T  Gnmshaw  .  21  Allingham 
Street,  1-ongsight.  Manchester 
Tl  9900  Usar  Group.  S.  .Itw  arc  data 
libraries  Contact  Chris  Cadogan. 
Department  of  Computer  Science. 
University  of  Manchester  M 13  9PL 
T199  4A  Usor  Group-  Meets  at  30 
Gipton  Wood  Road.  Leeds 8.  Mondays 
7pm  Subs:  £6  Contact  I  Youldcn 
0532401408 

Triton 

Triton  Uxor  Group.  Subs  £4 
Newsletter,  software  exchange 
Contact  Nigel  Stride.  Transam  Ltd.  12 
Chanel  Street .  I  ondon  NW 1 . 01  -102 
8137. 


_ p.  M  el 

at  Information  Technology  Centre. 
Gateshead  on  the  third  Wednesday  of 
month.  7tsm  Subs  £5.  Newsletter. 
Contact  J  Dunn.  8  Ettnch  Terrace. 
North  Gateshead.  Counts  Durham 
Scutitah  TIS-SO  A  Goote  Usor  Group 
Meets  at  Mansion  House  Hotel.  Milton 
Road  second  Thursdays  of  month . 
7.30pm.  Contact  Dtck'Mackic.  3 
Warrendcr  Park  Crescent.  Edinburgh 
EH9  1DX.  031-229  6032. 

Me  of  Wight  TRS-80  Otar  Cluh.  Meets 
al  London  Hotel.  Rvdc  on  last  Friday 
of  month.  7.30pm.  Contact  Scan 
Couhon.  0903  614589 
TRS-80  Usor  Group.  ( ’ontact  Alan 
Reid.  22  Woodevs  Road.  Rainham. 
Kent  0634  367012. 

UN  DOS*. US  Usor  Group.  (  ontact 
Peter  Tootill.  101  Swanside  Road. 
Liverpool  LI4  7NL. 

Merseyside  TRS-80  Video  Gault  Usar 
Group.  Meets  second  Thursday  of 
month.  7.15pm.  Contact  Peter 
Toothtll.  101  Swans.de  Road. 

Liverpool  1.14  TNI..  051-220  9733. 
TRS-80  Gonit  Group  Meets  at  Central 
Common  Room.  The  Residency, 
Northwick  Park  Hospital  on  first 
Sunday  of  month  Contact  Dr  Nick 
Robinson.  Central  Room,  The 
Residency.  Northwick  Park  Hospital 
TRS-80  Usors  Group  Meets  at  Welwyn 
Park  t  (immunity  Centre  on  alternate 
Thursdays  at  7pm  Subs:  £12.  Saturday 
workshop  Contact  Neil  Griffiths,  U85il 
65718. 


Newsletter  Contact  Mike  Costello.  15 
Langhank  Avenue.  Rise  Park. 
Nottingham  NG5  5BU  <16(12  751753 
TRS-80  Iflusl  1  Ussr  Group  Subs  £5 
Software  library,  newsletter  Contact 
N  Rushton.  123  Roughwood  Drive. 
Northwood.  Kirby  .  Merseyside 
National  TRS-80  8  Genie  Usor  Group. 
Fees  £7  for  six  months,  newsletter 
Contact  Brian  Pam.  24  Oxford  Street. 
Slonv  Stratford.  Milton  Keynes. 
Northwest  TRS-80  Ussr  Group  Meets 
at  Banon  Aero  Club.  Barton 
Aerodrome.  Irlam.  near  Manchester 
on  last  Wednesday  of  month .  8pm 
Subs:  £8  Sub-group  meets  at  Crown 
Hotel.  Blackfnars  Street,  on  first  and 
third  Monday  of  month.  Newsletter, 
software  library  Contact  Melvin 
Franklin.  40Cowlccs.  Westhoughton. 
Bolton.  Lancashire 


_  _ _  Contact 

Ron  Everill.  01-394  2123. 

Colour  Gen* 

National  Colour  Com*  Usors  Group  Subs 
£10.  Produces  monthly  newsletter,  has 
software  library  and  prepares  national 
workshops.  Contact  Marc  Lcduc.  46 
Highbury  Avenue.  Notts  NG69DB. 

ucso 

0CS0  System  Usors  Society.  Contact 
John  Ash.  Dicoll  Data  Systems  Ltd. 
Bond  Close.  Kingsland  Estate. 
Basingstoke.  Hants  RG240QB 
UCSO  Pascal  UK  Users  Group.  Contact 
Malcolm  Harper.  Oxford  I’nivcrstly 
Computing  Laboratory  Programming 
Research  Group.  45  Banbury  Road. 
Oxford  OX2  6PE 


TRS-80 

National  TRS-80  User  Croon  Meets  at 
Adam  &  Eve  Pub.  1st  Floor.  Bradford 
Street.  Birmingham  on  last  Friday  of 
month.  Subs:  £2  50  Newsletter, 
software  library  Contact  Michael 
Gtbhons.  I  New  Street.  Castle 
Bromwich.  Birmingham  B389AP. 
U21-747  226U 

Chelmsford  TRS-80  Uoor  Cteti.  (  ontact 
Michael  Dean.  22  Roughtnns. 
Gallcywood.  Chelmsford.  Essex. 


CUA 

CUA  Ussr  Group  Contact  Adrian 
Waters.  9  Moss  Lane.  Romford.  Essex. 


6502 

6502  Uoor  Cteb  (Southern  Region). 

Contact  Steve  Cole.  70  Sydney  Road. 
Gosport.  Hants. 


6502  Usor  Ctete  C  ontad  Waller 
Wallcnhom.  21  Argyll  Avenue.  Luton. 
Bedfordshire  LU3  1EG.  0582  2b967 


Remember 

Let  us  know  about  your  micro  club  or  user  group 
so  we  can  be  sure  the  information  printed  here  is 
up  to  date.  Drop  a  card  to  Sandra  Grandison, 
Listings  Editor,  at  Personal  Computer  Mews,  62 
Oxford  .Street,  London  Wl  A  2HG,  or  give  her  a 
call  on  01  -636  6890. 
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100  s  of  latest  books  for 
everyone  from  beginners 
to  professionals. 

•  Programming  from  Machine 
Code  to  High  Level. 

•  Games  and  Graphics,  techniques 
and  programs. 

•  Hardware  technology  and 
design. 

•  Operating  Systems. 

•  Business  applications  and  many 

more . 

•  Fast  Service 


Send  large  S.A.E.  NOW! 


Send  largi 

MM® 


START  HERE  AND  MAKE  YOUR 
PROGRAMS,  FASTER,  SHORTER, 
MORE  IMPRESSIVE  AND 
QUICKLY  MORE  COMPLEX 

DONT  LET  THE  "EXPERTS"  persuade  you  that 
machine  code  s  more  difficult.  This  complete  learning 
course  expects  no  prior  knowledge  from  you  and 
gives  a  friendly,  easy  to  read,  but  well  structured 
tutorial. 

This  complete  package,  containing  a  book  and  a  tape  cassette. 


little  or  no  knowledge  of  BASIC  By  the  end  of  the  book  you  will 
have  covered  the  whole  of  the  6502  instruction  set  and  end  up 
with  a  comprehensive  textbook  on  the  6502A  chip  All  the 
instructions  are  illustrated  by  sample  programs  and  you  will  find  it 
mutfi  easier  using  your  VIC  as  you  read  the  book  text  There  is 
no  need  to  worry  about  using  Binery  or  Hexadecimal  as.  with  the 
tutor,  your  VIC  will  show  you  how  this  all  works. 

The  tape  has  assemblers  and  Binery  Hex  tutors 
to 

suit  unexpanded  and  expanded  VIC 
machines 

The  assembler  contains  the  following 
features:  Assembler  Disassembler- 
Symbolic  and  memory  labels* 
Relocatable  macros  Machine 
code  monitor  with:  load 

onto  from  tape, 
machine 
code  edit 

HONEYFOLD 


***'  The  word  processor  for  the  BBC  micro 
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TIMES  ED.  SUPPLEMENT  0Ct82 
ACORN  USER  feb83 
beebug  dec/jan  83 

Wordwise 

The  word  processor  for  the  BBC  machine. 
This  ROM  based  word  processor  simply 
plugs  into  one  of  the  empty  sockets  inside. 
Supplied  with  full  spiral  bound  manual  and 
cassette  containing  an  example  document 
and  free  typing  tutor  program. 

Now  available  from  stock.  Quantity 
Discounts 

£39.00  +  £1.50  p&p  +  VAT 


Professional  BJLC. 

software  for  the  home 
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COMPUTERS  IN 
EVERYDAY  LIFE 
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HDW  COMPUTERS 
WORK 


‘Computers  in  Everyday  Life’  and 
‘How  Computers  Work’,  by  Ian 
Utterick  and  Chris  Smithers, 
published  by  Wayland  Publishers 
at  £4.75  each  (hardback,  47 
pages). 

I  must  say,  I  rather  liked 
reading  How  Computers  Work. 
Computers  in  Everyday  Life 
I’m  not  so  sure  about,  but  we’ll 
get  back  to  that  later. 

These  books  are  for  the 
under- 12s  and  tackle  the  diffi¬ 
cult  problem  of  actually  con¬ 
veying  computer  concepts  at 
level  one.  They  rather  remind 
me  of  the  good  old  Look  and 
Learn  series — they  are  la vishly 
illustrated  in  colour  and  have 
lots  of  comforting  adult  stereo¬ 
types  dotted  about. 

In  How  Computers  Work  we 
look  at  what’s  in  the  computer, 
how  it's  made,  the  logic  behind 
it,  how  data  is  stored,  put  on 
paper  or  displayed.  This  book 
probably  raises  more  questions 
in  the  juvenile  mind  than  it 
answers,  but  this  is  undoubted¬ 
ly  the  idea.  Jolly  good. 

Computers  in  Everyday  Life 
introduces  the  young  reader  to 
the  brave  new  world  of  the 
microchip.  We  look  at  the 
family  of  the  not-too-distant 
future  using  computers  for  just 
about  everything.  They  control 
the  central  heating,  send  and 
receive  voice-grams,  warm  up 
the  car  from  the  kitchen. 

I  wonder.  When  I  was  a  child 
(not  too  long  ago)  I  remember, 
reading  a  book  like  this  (Look 
and  Learn  possibly).  Everyone 


was  using  helicopters  and 
hovercraft  to  travel  to  work. 
I'm  still  driving  a  car  with  an 
A-series  pushrod  engine. 

This  time  round  it  may  all 
come  true.  IS 


The  Comal  Handbook'  by  Len 
Lindsay,  published  by  Rest  on  (a 
subsidiary  of  Prentice  Haiti 
(ringbound  paperback  £16.10). 

This  really  is  a  handbook  in  the 
normal  meaning  of  the  word.  It 
is  not  intended  to  be  read 
straight  through,  but  is  more  a 
reference  work. 

No-one  interested  in  prog¬ 
ramming  in  Comal  should  fail  to 
buy  this  book. 

Len  Lindsay  has  been  car¬ 
rying  on  a  crusade  in  favogr  of 
this  highly  structured  language 
for  a  considerable  time,  aided 
by  the  Danish  authors. 

Comal  has  reached  a  position 
of  such  prestige  in  Denmark 
that  it  will  be  very  unlikely 
that  a  microcomputer  will  be 
accepted  into  a  school  there  if  it 
does  not  run  this  language.  The 
reason  for  all  the  excitement  is 
that  the  designers  of  the  lan¬ 
guage  have  put  the  easy  flcxibil- 
m  of  Basic  together  with  the 
Structured  Programming  com¬ 
mands  of  Pascal  to  produce  a 
language  rich  in  facilities,  and 
very  easy  to  learn. 

The  language  has  been  distri¬ 
buted  free  during  much  of  its 
life,  and  various  versions  con¬ 
tain  different  facilities.  Accor¬ 
dingly.  a  reference  work  enabl¬ 
ing  you  to  be  confident  you  are 
approaching  matters  correctly 
is  very  valuable. 

Every  Comal  keyword  is 
dealt  with  on  at  least  one  page, 
and  the  treatment  is  very,  very 
thorough.  Examples  abound, 
and  are  cross-referenced. 

The  Table  of  Contents  will  be 
helpful  to  infrequent  users  of 
the  language  w  ho  will  be  able  to 
find  the  best  Comal  structure 
for  achieving  whatever  Basic 
command  they  wish .  in  addition 


to  being  able  to  find  any  Comal 
keyword. 

The  reference  section  is  fol¬ 
lowed  by  appendices,  which  are 
worthy  of  reading  at  a  stretch. 
They  are  a  complete  guide  as  to 
how  to  get  the  best  out  of  the 
structures  which  are  peculiar  to 
Comal.  Many  useful  sub¬ 
programs  (PROCEDURES  in 
Comal)  are  supplied. 

The  Comal  Kernal.  the  final 
Standardised  Comal,  and  final¬ 
ly  an  index  (for  once  complete) 
finish  off  the  sort  of  book  which 
aficionados  of  the  language  will 
no  doubt  wear  out.  Highly 
recommended.  BM 


‘Forth  on  the  Atari’  by  E  Floegel, 
published  by  W  Wofacker  GMBH 
International  at  US$7.95 


(paperback,  118  pages). 
(Available  through  Maplin). 

If  Forth  is  supposed  to  be  an 
‘easy-to-use  language’  one 
hopes  there’s  a  more  efficient 
way  of  learning  it  than  by 
recourse  to  this  book. 

You  can’t  doubt  the  technical 
ability  of  the  author.  On  the 
contrary,  he  appears  to  exhibit 
all  the  marks  of  one  who  is  so 
familiar  with  his  subject  that  it’s 
difficult  for  him  to  claw  back  his 
experience  and  find  neutral 
ground. 

Forth  on  the  Atari  claims  to 
provide  the  novice  and  the 
experienced  programmer  with 
enough  knowledge  to  program 
Forth.  I  suspect,  however,  that 
the  text  is  too  terse  and  the 
exercises  too  skimpy  to  take 
more  than  a  minority  of  accom¬ 
plished  programmers  past  the 
first  pages. 

In  fact,  this  is  a  pretty  strange 
sort  of  book  all  round. 

The  gross  cover  was  one 
thing,  but  having  got  past  that 
even  pretence  to  quality  was 
gone.  The  book  is  typeset  on  a 
daisywheel  printer  and  is  rid¬ 
dled  with  mistakes.  IS 


0 end  femor 

Legal  Care  for  Your 

SOFTWARE 

A  Sfcp4y-Sfep  Guide  kr  Ccmpulw 


‘Legal  Care  for  your  Software’  by 
Daniel  Renter,  published  by 
Addison  Wesley  at  £11.95  (A4 
paperback,  247  pages). 

Now  that  you  have  turned  your 
brainwave  into  a  software  pro¬ 
duct  that  is  bound  to  be  the 
ultimate  money-spinner,  how 
do  you  know  that  you’re  not 
going  to  be  Tipped-off? 

To  be  honest,  you  don't.  At 
any  time  prior  to.  during  and 
after  your  product  hits  the 
streets  every  shark  around  will 
be  nosing  about  trying  to  make 
a  fast  buck  out  of  it  —  usually 
with  no  recompense  to  you. 

How  do  you  protect  your¬ 
self?  Legal  Care  for  your  Soft¬ 
ware  attempts  to  cover  this 
problem  in  detail,  by  looking  at 
patent  law.  copyright,  trade 
secrets,  trademarks,  copy  pro¬ 
tection,  contracts  and  limited 
liability. 

Unfortunately,  it  only  deals 
with  the  legal  aspects  and 
implications  in  respect  of  the 
American  legal  system  —  will 
someone  produce  an  equiva¬ 
lent  version  for  Britain? 

The  basic  problem,  here  and 
in  the  US.  is  that  software 
invariably  has  a  short  life. 
Bearing  this  in  mind,  safe¬ 
guarding  your  software  by  legal 
methods  involves  its  careful 
examination  to  ascertain  which 
method  or  methods  should  be 
employed.  Copyright  is  one 
method .  but  this  has  drawbacks 
insofar  as  this  only  covers  ‘an 
original  expression  of  an  idea' 
not  the  idea  itself. 

This  means  that  any  public 
domain  or  copied  sections  do 
not  get  covered  by  copyright, 
even  though  the  rest  may. 

Assuming  that  copyright 
does  not  cover  all  your  require¬ 
ments  then  a  patent  is  another 
method,  although  registration 
can  take  up  to  two  years. 

Bearing  in  mind  the  price  of 
Legal  Care  for  your  Software  I 
would  recommend  it  only  to  the 
most  serious  of  people,  and 
even  then,  as  a  reference  work 
to  be  used  in  conjunction  with  a 
lawyer.  NC 
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Anew star  isbom 


pulsar 

16  BIT  BUSINESS  SOFTWARE 


PULSAR  business  software  is  the  creation  of 
ACT  -  the  company  behind  the  Sirius  I  and 
recognised  leader  in  16-bit  personal  computing. 

The  new  PULSAR  range,  developed  by  ACT 
at  a  cost  in  excess  of  £1  million,  takes  full 
advantage  of  the  power  and  expandability  of 
16-bit  computers. 

It  is  inherently  faster  and  more  powerful 
than  traditional  8-bit  software. 

And  it  is  a  true  16-bit  range,  designed  and 
developed  by  ACT’S  own  software  engineers. 

PULSAR  offers  more  of  all  the  key 
requirements  in  business  software: 

MORE  PORTABILITY 
Written  thoughout  in  machine-independent 
portable  languages  to  protect  your  software 
investment. 

LONGER  PEDIGREE 
ACT  has  more  than  17  years  experience  in 
developing  business  software.  Thousands  of 
companies  throughout  the  world  use  ACT 
packages. 

GREATER  INTEGRATION 
All  the  PULSAR  packages  are  designed  to 
share  information,  avoiding  duplication  of  files 
and  eliminating  re-entering  of  data. 

MORE  USER-FRIENDLY 
ACT’S  unique  UFO  (user-friendly 
origination)  routines  allow  even  the  inexperienced 
user  to  quickly  and  easily  configure  a  PULSAR 
system  to  precise  requirements. 


BETTER  TRAINING 

Two  training  centres,  in  London  and 
Birmingham  are  open  to  all  PULSAR  users. 

MORE  SUPPORT 

A  "hot  line' '  telephone  support  scheme  to 
instantly  resolve  any  operating  queries. 

PULSAR  SOFTWARE  CENTERS 

Only  PULSAR  is  available  through  the 
unique  network  of  PULSAR  Software  Centers. 
These  are  hand-picked  computer  dealers  who 
handle  a  range  of  personal  computers  but  who 
specialise  purely  in  PULSAR  to  meet  all  business 
needs. 

THE  PULSAR  RANGE 


Sales  Ledger 

£195 

Informer  Database  £295 

Purchase  Ledger 

£195 

Micromodeller 

£595 

Nominal  Ledger 

£195 

SuperCalc"" 

£150 

Payroll 

£195 

MultiPlan'"’ 

£159 

Stock  Control 

£195 

WordStar'"’ 

£295 

Invoicing 

£195 

SelecT"1 

£295 

Data  Analysis 

£195 

MaiLMerge"" 

£95 

dBase  11 

£395 

AVAILABLE  NOW  FOR  SIRIUS  - 
IBM  PC  and  DEC  Rainbow 
coming  soon. 


For  more  information  on  the 
new  PULSAR  Range  dip  the 
coupon  and  return  to 

ACT  (Pulsar)  Ltd 

FREEPOST, 
Birmingham  B16  1BR 
or  call 

021-454  8585 


indicates  registered  trade  mark  Ownership  details  on  request  ALL  prices  exclude  VAT. 


STOP  PRESS 


16k  RAM 
EXPANSION 
£28.95 


.  □  ATARI  NEWSLETTER 
I  □  VIC  20  PR00UCTS 

■  □  COMMODORE  64 
1  □  ATARI  PRODUCTS 

I  All  prices  subject  to 

■  avarfablity  or  change  without  notce 
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PCNProgramCards 


Back  to  our  regular  format  again  this  week 
after  the  errata  and  addenda  of  the  last 
issue. 

Each  program  —  on  one  or  more  cards 
—  is  presented  with  notes  at  the  appropri¬ 
ate  point  alongside,  so  that  you  can 
understand  what's  going  on.  and  anticipate 
the  action  on  screen. 

As  well  as  complete  programs,  each 
week  we  feature  a  sub-routine,  with  an 
example  of  its  use.  from  the  PCN  library. 

THIS  WEEK 

‘At  last !'  we  hear  all  of  you  Oric- 1  users  cry . 
the  final  two  ProgramCards  for 
M  M  Tew’s  Wacky  Racers  program.’  Now 
you  can  sit  down  and  enjoy  this  entertain¬ 
ing  game. 

To  start  with,  though,  we  have  a  very 
handy  look-up  chart  for  users  of  Commod¬ 
ore  equipment  so  that  future  published 
programs  can  be  more  easily  understood 
This  is  a  comprehensive  list  of  control 
codes  and  their  graphic  representations, 
plus  how  to  get  them  from  the  keyboard.  It 


also  includes  our  abbreviations  which  will 
be  used  in  future  issues  where  applicable. 

This  was  submitted  to  us  by  R  M  Axon 
of  Chester,  and  has  saved  him  a  great  deal 
of  aggravation  and  time.  We  hope  it  is 
equally  useful  to  you. 

BBC  owners  and  users  will  also  be  able 
to  complete  the  Computer  Set  Up  program 
from  Miklos  Shawl  with  the  last  four 
ProgramCards  included  this  week.  This 
program,  since  its  arrival  in  our  office,  has 
proved  itself  extremely  useful  with  respect 
to  the  Data  and  Time  facilities. 

In  the  subroutine  section  we  are  con¬ 
tinuing  in  the  date  conversion  vein  with  a 
pair  of  routines  to  convert  Gregorian 
formatted  dates  to  and  from  Julian  dates. 
This  is  very  useful  for  calculating  elapsed 
days  between  two  dates  etc. 

The  example  program  uses  both 
routines  to  print  the  difference  between 
two  dates  and  also  add  or  subtract  a 
number  of  days  to  or  from  a  given  date, 
thereby  producing  a  new  date  —  typically 
used  in  libraries. 


See  your  name  in  print! 

Become  a  legend  in  your  own  lunchtime. 
Send  your  example  of  programming  ex¬ 
pertise  on  disk  or  cassette  with  a  plain 
paper  printout  to  the  address  below. 

We'd  also  like  a  brief  description  of  what 
the  program  does,  and  notes  including 
memory  requirements,  special  hardware 
needed  etc. 

All  programs  are  checked  by  a  referee 
before  publication  so  that  only  fully 
debugged  programs  are  published. 

As  if  t  he  prom  ise  of  fame  was  not  enough 
we’ll  even  pay  you  for  them,  at  our 
standard  rates. 

Should  you  require  your  material  to  be 
returned  please  enclose  an  SAE. 

If  you  are  interested  in  becoming  a  referee 
for  submitted  programs  then  send  details 
of  experience,  machines  covered  etc  to: 
Programs  Editor.  Personal  Computer 
News,  VNU,  Evelyn  House.  62  Oxford 
Street,  London  W1 A  2HG. 


Diskwise  Ltd. 

Computer  Centres 


SOUTH  WEST  &  NORTH  WEST 
Computer  enthusiasts  look  no  further 
WE  STOCK  THE  FOLLOWING  PRODUCTS: 

Dragon  32K .  £174 

Onc48K .  £147 

Commodore  64 .  £299 

Newbrain  A' .  £234 

Newbrain  AD  ^  £260 

BBC  model  B  £347 

Act  Sirius  I .  £2395 

Microline  80  Dot  Matrix  Pnnter  £220 

Epson  MX80  Dot  Matrix  Printer  £389 

Smith  Corona  Daisy  Wheel  Printer  £485 

AND  LOTS  MORE 
Above  prices  plus  VAT 

A  large  selection  of  Games  for  the  most  popular 
computers  plus  Paper,  Discs  Books  etc. 

We  are  business  systems  specialists  and 
can  provide  software  for  most  applications. 


STOCKPORT 
68-70  Lower  Hillgate 
Stockport.  Cheshire 
Tel:  061  477  5931 


PLYMOUTH 
Deptford  Place 
North  Hill.  Plymouth 
Tel:  0752  267000 


TEACH  YOURSELF  BASIC  ORIC-1 
LYNX 

COLOUR  GENIE 

SPECTRUM 

DRAGON 

BBC  B'  COMING  SOON 

TEACH  YOURSELF  GRAPHICS  ORIC-1 

COLOUR  GENIE 
DRAGON 


IAPPY  LANDINGS  ORIC-1 

LYNX 

COLOUR  GENIE 

SPECTRUM 

DRAGON 

•  WATCH  THIS  SPACE  FOR  NEW  SOFTWARE 
COMING  SOON  * 

ALL  CASSETTES  £6.95  +  30p  pack  &  post 

BASIC  CONCEPTS 

PO  BOX  46  0372  -  378694 

LEATHERHEAD 

SURREY  DEALER  ENQUIRIES  WELCOME 

KT22  7XF 


TUJkLLSTAFi  CDlTIPLITEPiS 


ORIC-1 

THE  REAL  COMPUTER  SYSTEM 
16KE99  96  4SK  £  1 69  96 

INCLVAT 


-QWfVTEftt  nQ_ 

LYNX°D° 


SINCLAIR 

SPECTRUM 

16K 

48K 


dragon. 


PRINTERS 

»  Acorn  API 00 A 

Dot  Matrix 

M  Epaon  MX  100  FT  III 
Seikosha  GP100  A 
BEST  PRICES  EVER  OFFERED 


^commodore 


Printar  Cebtes  Lead*.  Dwki  Stationery. 
Caaaanaa.  Ribbon.  Dual  Covert  and 
Wlda  Ran^a  of  Software  for  all 


COLOUR  MONITORS 
14"  Microvitak  £250 
GREEN  MONITORS 
Sanyo  £99  00  Hitachi  £99 


COMPUTER  BOOKS  &  ELECTRONIC  MAGAZINES 
SOFTWARE.  HARDWARE  SUPPORT  SERVICES/RENTALS 
CALL  IN  FOR  FURTHER  DETAILS 

TWILLSTAR  COMPUTERS  LTD 

17  REGINA  ROAD.  SOUTHALL.  MIDDX 
TEL:  574  5271  (24  hour*) 

OPEN  10am-8pm  SIX  DAYS  A  WEEK 


LYNX,  DRAGON, 

>NSTIR  MINK  by  .V  f  V* 


SPECTRUM  &  ZX81  Software 


Price  (SPECTRUM  &  ZX  81 1 

SULTAN  S  MAZE  by  Chnstopher  Hunt 
Enter  the  3D  Maze  in  search  o « lha  Sudan  a  renew.  Bui  beware,  your  strength 
out.  or  you  may  coma  lace  to  face  with  the  Mad  Quartan  A  rmRi-diftaAy  gs 
fantastic  graphics  and  found 
Price  (LYNX  S  DRAGON) 

SPACE  MISSION  by  W  £  MacGowan 
Launch  trom  lunar  base  tight  your  way  through  the  aalai 


CHARACTER  GENERATOR  bvJofmLint 

A  program  tor  the  programmer  allowing  creation  and  saving  ol  character  sals  shape 
tables  and  subsequent  inckraon  into  uaar  a  banc  program  Demonstration  program 
and  kd  A9CS  character  aet  included 

Price  I  DRAGON  I  0*5 

OCMPACR  IV  by  W  £  MacGowan 

camar  altar  dispersing  lha 

ctouda  with  chamcal  borraa.  bul  don  t  hd  the  lNp' 

in  Sub  Chaae  you  muet  dapto  charge  the  wod  pack  wdhout  bong  sunk 

Both  wrth  4  levers  ol  play  bom  easy  to  kamikaze* 

Pnce  (Lynx  &  DRAGON!  C7.SS 

ALIEN  BLITZ  m  Peter  Chase 

Your  cralt  is  runrung  low  ol  fuel  and  you  must  land!  You  have  to  use  your  Doroaa  to  clear 
a  space  amongst  the  skyscrapers,  But  beware  ot  craters'  A  superb  multilevel  action 
^ame  tor  the  Dragon  wrth  superb  sound  and  graphics 

FUNMATHS  I  by  Peter  Chase 

Improve  your  maths  whdt  you  play  mass  five  great  games'  to  Number  Race  vou 
must  beat  the  computer,  ot  a  tnend.  to  axactfy  100  by  eating  the  numbers  Maths 
Maas  asas  guaatow  as  you  work  your  way  around  the  maze  Chemist  s  a  game  ot 
ratios,  where  you  mu  two  chemicals  trying  not  to  get  Diown  up' Draff*  enerctses 
your  skill  at  eipressmg  coordinates  you  have  to  tind  Pie  Dragon  hidden  in  a  gnd 
Last,  but  by  no  means  least  Simoa  tests  vwrmamory  tor  tunes  cotours  numbers 

All  titles  available  mail  order  or  Access  All  cassettes  despatched  by  return  ol  post 

GEM  SOFTWARE 

UNIT  D.  THE  MALTINOS,  SAWBRIOOEWORTH.  HERTS. 
Teleohone:  102791  723SB7 

TRADE  ENQUIRIES  WELCOME  -  PLEASE  RING  FOR  DEALER  PACK 
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LOCAL  deyX,  month'/.,  yearX 

dayX  »  date'/.  DIV  10000 

date'/.  -  dateX  MOO  10000 

monthX  -  date'/.  DIV  10O 

date'/.  -  date'/  MOD  10O 

year'/.  -  date'/.  MOD  100 

date*  -  STRSI  dayX  )  ♦ 


I  ENDPROC  iREM***t  oldate  > 


74  Used  in  this  procedure  only 

76  Calculate  day  number 

77  Strip  day  number  from  date  % 

78  Calculate  month  number 

79  Strip  month  number  from  date% 

80  Calculate  year  number 

81  Start  of  date  stnng  build-up 

83  Insert  zero  for  month  numbers  les 
than  10 

85  Concatenate  month  number 

86  Concatenate  divider  and  year 
number 

88  Return  to  main- line 


:  DEF  PROC_ set clock 

REM  •••  updating 
I  LOCAL  hdthsX,  second*'/. 

1  LOCAL  minutesX,  hoursX 

r  CLS 

1  PRINT  TAB <  3,  S  >| 

>  PRINT  “Enter  time  as  hh,mm,ss  "I 
’  INPUT  hoursX,  minutes*/.,  secondsX 
hdthsX  -  secondsX  *  10O 
!  hdthsX  •  hdthsX  ♦  minutesX  •  6O00 
I  TIME  -  hdthsX  ♦  hoursX  •  360000 

S  ENDPROC  |REM***<  set clock  > 


92  Procedure  to  input  new  time  and 

store  in  TIME 

94-95  Used  in  this  procedure  only 


97-99  Display  prompt  on  blank  screen 


X)  Entertimeusing  .  as delimiter 

>1-103  Calculate  TIME  ini  lOOsecond 
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I  DEF  PROC.printTIME  <  flashX,  acrossX,  downX,  timeX  > 

LOCAL  tenthsX,  secondsX 
!  LOCAL  minutesX,  hoursX 

LOCAL  yyX,  noon* 

I  tenthsX  -  (  time'/.  MOD  100  >  MOD  10 

>  secondsX  -  timeX  DIV  100 

minutesX  -  secondsX  DIV  60 

I  secondsX  “  secondsX  MOD  60 

1  hoursX  -  minutesX  DIV  60  MOD  24 

>  minutesX  =  minutesX  MOD  60 

IF  hoursX  >  11  THEN  noon*  -  "  pm“  ELSE  noon*  -  •  am" 
hoursX  ■  hoursX  MOD  12 
IF  hoursX  -  0  THEN  hoursX  -  12 


109  Procedure  to  display  real  time  on 

screen 

111*113  Used  in  this  procedure  only 


122-124  Convert  to  1 2  hour  clock  and 

append  appropnate  indicator 


IF  flashX  THEN  PRINT  CHRS<  136  >1 
PRINT  CHR*<  141  >|  hour . . I 


iutesX  <  10  THEN  PRINT  "e“t 


129  Flash  display  if  flag  set  true 


RINTl  minutesX;  “1"; 


;  ENDPROC  |REM»**<  print  >**< 


140  Do  twice  only 

142  Return  to  main-line 
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Micro  Computer  Consultants  Ltd 


fdiftng  jntf  »ort  procnuof  Gctpnm  prtsm 
iruvg$mtm  Sin  tonastmt  Buaatipunn 
tiawi  jccovrtuv  Aor»t»"W 


INCREDIBLE  OFFERS  ON  THE  REVOLUTIONARY 
APPLE  lie  AND  APPLE ///SYSTEMS 
APPLE  lie  STARTER  SYSTEMS  from  only  £1099 
SAVE  over  £1500  on  APPLE  III' special’ 
APPLE  III 256K  and  2x5Mb  Profile  Disk  Drives 
(Normal  Retail  Price  £6459).  OUR  PRICE  £4950 

Also  available  while  stocks  last 

APPLE  II  +  48K  for  ONLY  £499  ( + VAT) 

Call  lor  further  details  on  above  plus  many  other  ‘SPECIALS' 
and  for  free  advice  on  any  problems  queries 


f  ^  "THE  DRAGON  SUPERMARKET" 

^X^One-atop  shopping  for  all  your  Dragon's  needs! 
^ If  you  own  a  Dragon  32.  thara'j  now  no  need  to  search  through 
endess  magazines  or  contact  numerous  different  suppliers  of  software, 
hardware  and  peripherals  for  your  Dragon.  Just  a  phone  cal  away 
or  a  FREEPOST  letter  (no  stamp  reqtaredl  away  is  "THE  DRAGON 
SUPERMARKET" an  ELKAN  ELECTRONICS  esdusrve  service  for 
al  Dragon  32  and  Tandy  color  computer  users 

Ask  for  our  free  mad  order  catalogue  listing  al  Iwel.  nearly 
all  of  the  very  many  products  we  distribute  -  games,  books,  software, 
accessories,  etc  -and  we  add  to  the  list  every  single  day. 

"THE  DRAGON  SUPERMARKET  '  is  also  distributed 
free  every  month  with  every  copy  of  al  the  fabulous  magazines  we 
mport  from  the  U.S.A. 

"RAINBOW"  A  fabulous  200iilus  page  magame  imported 
eidusivefy  by  ELKAN  ELECTRONICS,  and  crammed  fti  of  programs 
hints,  tips  for  Dragon  32  and  Tandy  color  computer  users 

"COLOR  COMPUTER  NEWS"  A  companion  magame 
to  "Rainbow "  also  devoted  entirely  to  Dragon  32  and  Tandy  TRS80 
color  computers 

Both  magazines  include  an  ei elusive  U  K.  and  European 
supplement  with  Dragon  compatibility  charts  and  FREE  advisory 
service 

Send  C2.25  (plus  large  56p  s.a.e.)  or  your  Access  or  Visa 
card  number  for  a  sample  copy  of  either  magazine 
ELKAN  ELECTRONICS.  FREEPOST.  1 1  Bury  New  Road. 

Prestwich,  Manchester  M25  6LZ  or  telephone  061  798  7613 
(24  time  service) 


JOYSTICKS 

We  are  specialist  manufacturers  and 
distributors  of  joystick  controls,  ranging 
in  price  from  £3.00  to  £1,000.  20  years 
experience  of  design  and  production, 
and  high  volume  sales  on  the  UK  and 
through  8  ovserseas  distributors  allow 
us  to  offer,  often  from  stock,  or  other¬ 
wise  within  2  to  3  weeks,  a  range  of 
standard  joysticks  suitable  for  almost 
any  application,  from  a  TV  game  to  a 
control  for  earthmoving  equipment. 


J. 
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46  DCF  PROC  UpD.ts 


CLS 

PRINT  TAP (  3,  14  ) 
INPUT  poitiblvf 

IF  possible*  ■  "" 


«XT  LX 

FOR  LX 
PROC 
NEXT  LI 

IF  pos2X 

FOR  LX 
PROC 
NEXT  LX 

IF  LEN<  c 

FOR  LX 
PROC 
NEXT  LX 

ENDPROC  i  Rtn< 


>  updating  date*  t.  C 


"Dats  Cdd/aw/yyl  ' 


153 


THEN  PROC.oldat* 


(  DX  >  ELSE  date*  -  possible* 


'  THEN  posix  -  pos2X  ■  pos2X  -  LX 


it  a*  I  pos2X  <  2  THEN  DX  -  1 


146 

149-150  Used  in  this  procedure  only 

Clear  screen 
Prompt 

Accept  date  input 

156  If  no  date  input  then  assume  oW 

date 

156-160  Set  vanables  to  initial  values  of  zero 

162-165  Find  V  in  date  entry  Set  pointers 

167-169  E  x tract  day  number  and  store  in 

D% 

171  Deal  with  single  digit  day  number 


177  Deal  with  single  digit  month  number 

179-181  Extract  year  number  and  store  in 


Return  to  main-line 


PCNProgramCards 
'  Computer  Set  Up  Card  6  of  6 


185  REM************************* 

186 

187  DEF  PROC_Chec k T 1 ME  (  flash*.  tX*.  tY*  ) 

188 

189  LOCAL  reply* 

190 

191  PRINT  TAB  <  1,  tY*+4  >» "Correct  time  ?  “I 

192 

193  REPEAT 

194  PROC_pr 1 ntT IME  <  flash*,  tX*,  tY*,  TIME  ) 

195  reply*  -  INKEY* (10) 

196  UNTIL  reply*  <> 

197 

198  IF  (reply*  «"NM>  OR  (reply*  =“n“>  THEN  PROC _ set clock 

199 

200  ENDPROC  : REM*** (.  CheckTIME  > 

201 

202  REM«-=-=====*==*======*==-=* 

203  REM===  done  — 

204  REW— — 


187  Procedure  to  verify  the  stored  time 

is  correct 

189  Used  m  this  procedure  only 

191  Prompt 

193-196  Loop  to  wail  until  a  key  hit 


198  Any  key  other  than  N  or  n' will 

assume  OK 

200  Return  to  main-lme 
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Approved  Customer 
Centre  for  the 
ACT 

m  Sinus  i 

Revolutionary  16  Bit 
Microcomputer 


►  NEW. 16 BIT  b. 

►  fcTPU^4 

SOP  T  WARE 


SPECTRUM 

UPGRADE  KIT  Upgrades  woof 
machine  to  48K.  without  sobering 
Issue  2  machines  only 

£24.50 


FOX  ELECTRONICS 

141  Abbey  Road.  Basingstoke. 
Hants  RG21  9ED 
Tel:  (0256)  20671 

OVERSEAS  CUSTOMERS  PLEASE 
ADD  £2.50  POST  AND  PACKING. 


ALL  PRODUCTS 

FULLY  GUARANTEED  FOR  ONE  YE! 
D»livtnt»  10  Sfyt  from  receipt  el  erSer 


M.  C.  LOTHLORIEN 

A  message  for  all  Dragon  and  Sinclair  owners 

BEWARE  THE  IDES  OF  MARCH! 

(all  the  best  prophecies  are  late) 

ROMAN  EMPIRE 

Our  largest  selling  Spectrum  game  will  be  available  tor  the  Dragon  32  from  April  1983  (yes  we 
have  avoided  the  ides  of  March,  poor  old  Caesar)  The  game  will  test  your  general*)  as  you 
build  your  armies,  appoint  generals  and  hghl  campaigns  in  your  attempt  to  conquer  armies  in 
provinces  of  the  Roman  Empire  This  challenging  game  takes  toll  account  ol  troop  morale  lighting 
efficiencies,  leadership  ability  etc  Three  levels  ot  play  giving  many  hours  ot  satisfaction 
DRAGON.  SPECTRUM  16K.  2X81  16K 


Rule  a  village  in  13th  Century  Japan,  plan  food 
production,  attack  and  defend  against  other 
Warlords  and  their  Samurai  Face  leadership 
challenges  The  penalty  tor  taSure  is  DEATH 
tor  you  and  your  I  amity'  Three  levels  ot  play 
(ZX81  version  does  not  contain  ALL  the  above 


TYRANT  OF  ATHENS 
(ZX81  and  Spectrum  16K) 

Dragon 

Can  you  survive  long  enough  to  turn  Athens 
into  the  most  feared  slate  m  the  Mediterra¬ 
nean'’  Tram  troops  build  warships  light  bat¬ 
tles  by  land  and  sea  against  hostile  Greek 
States  and  the  vast  Persian  Empire  Many 
more  features  m  this,  our  best  selling  game 


SAMURAI  WARRIOR 
(ZX81  and  Spectrum  16K) 
Dragon 

How  would  you  have  fared  as  a  Samurai 
13th  Century  Japan’  Face  challenges  tr 
other  Samurai  give  aid  to  villages  and  re: 
attacks  by  groups  ot  marauding  bandits 
levels  ol  play  a  most  fascinating  game 
Are  you  a  survivor  or  will  you  commit  rit 
suicide? 


For  ZX81  16K  only  PELOPONNESIAN  WAR  (see  previous  adverts  lor  details 

All  qames  contain  comprehensive  playing  instructions,  all  Dragon  titles  feature  high  resolution  graphics  (many  with  mapsi  a  I  ZX81  need 

16* Tam,  all  Spectrum  will  run  on  16  or  48K  PRICE  DRAGON  £6  95;  SPECTRUM  E5.50;  ZX81  £4.50. 


k  48K  PRICE  DRAGON  £6  95;  SPECTRUM  £5.50;  ; 


Dept.  P2. 4  Granby  Road.  Cheadle  Hulme,  Cheadle.  Cheshire  SK8  6LS. 


PCN  APR  29. 1983 


PCNProgramCards 
Wacky  Racers  Card  8  of  9 


3000  REM*DRAW  MAP.* 

3010  RESTORE 
3013  SL=SD(ST) 

3020  READA*! IFA*<  > THEN3020 
3030  I FSL= 1 THEN3 1 00 


3040  FORI =2TOSL 

3050  READA*j IFA*< >“®“THEN3050 

3060  NEXT 

3100  CLS 


3110  6OSUB4O00 

3120  PRINTCHR*  <  30)  CHR*  < 10) I 

3130  READA*! IFA*«“£“TH1  1READX 1 , VI . MWi RETURN 
3140  PR I NT  A*  s i GOT  03 1 30 
4000  REM  PRINT  SCORES 

4002  IFSC<0THENSC-0 

4003  PRINTCHR*  <  30) TAB ( 33) CHR*  < 1 34  > “HI  SCORE  “HS 
4007  PRINTCHR*  <  30) TAB  <26>  CHR*  < 1321 "STAGE  “ST 
40.10  PRINTCHR*  (30)  CHR*  (1  33)  “  SCORE  “SC 

4030  PRINTCHR*  <  30) I ! FORl-1 T026» PRINTCHR* < 10) $ i NE X T 

4035  PRINTCHR*  <  130)  “LIVES  ”Ul 

4040  RETURN 

4050  IFSC<0THENSC«0 

4O60  PRINTCHR* (30) CHR*  < 1 33) CHR*  <  32) “SCORE  “SC! RE  TURN 

5000  CLS 

5001  REM*REV1EM* 

5010  PRINT “WHICH  SCREEN  DO  YOU  WANT  TO  SEE  “ 

5020  PRINT" <1  TO  “MS")  "IlINPUTST 
5030  I F  S  T  >MSORST < 1 ORST  <  > I NT ( ST ) THEN5O20 
5O40  GOSUB3O00 

505O  PR I NT CHR*  <  30 ) “  PRESS  SPACE  TO  END  REVIEW. 

5060  GETH4*l IFH4*»"  “THEN  RETURN 
5070  GOT 05000 


3010  S«t  pointer  to  1 

3015  Select  correct  circuit  number 

3020  Read  data  until  first  circuit  found 
3030  tf  first  circuit  selected  skip  to 
display  it 

3040-3060  Read  circuit  data  until  correct 
circuit  is  found 

3100  Start  of  circuit  display  section 

Clear  screen 

3110  Print  score  lines 

3120-3140  Routine  to  display  circuit  data  until 
exhausted 


4000-4040  Routine  to  pent  score  lines 


4050-4060  New  score  routine 

5000  Routine  to  deal  with  Review 

facility.  Clear  screen 
501 0-5020  Prompts  and  input 

5030  Get  it  right' 

5040  Display  circuit  selected 

5050- 5060  Prompt  for  end  of  review  and 
return  to  main-line 
5070  Again? 
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6000  REM*  I NSTRUC T I ONS*  6000-6 100 Routine  to  display  the  instructions 

6001  CLS  for  the  game 

6010  PRINT"  WACKY -RACERS" 

6015  PRINT"  - " 

6030  PRINT" 

6040  PRINT 

6050  PRINT"  DRIVE  THE  CAR  <b>  ROUND  THE  MAZE." 

6055  PRINT 

6060  PRINT-PICKING  UP  THE  tils  WITHOUT  CRASHING" 

6065  PRINT 

6070  PRINT" INTO  THE  WALL  <*>  .  " 

6080  PRINT 

6090  PR I NT "USE  THE  CURSOR  CONTROL  KEYS  TO  STEER" 

6095  PRINT 

6100  PR I NT "THE  CAR  AND  SPEED  UP  AND  SLOW  DOWN." 

61 10  PRINT 

6120  PRINT"  MAZES  ARE  TAKEN  IN  ORDER  OF  DIFICULTY." 

6130  PRINT" IF  YOU  ENTER  0.  ANY  OTHER  NUMBER  GIVES" 

6136  PRINT 

6140  PRINT" THE  CORRESPONDING  MAZE  ALL  OF  THE  TIME" 

6145  PRINT 

6150  PRINT"  PRESSING  R  WILL  ALLOW  YOU  TO  REVIEW" 

6156  PRINT 

6160  PR I NT " THE  MAZES.  PRESSING  R  AT  THE  END  OF" 

6167  PRINT 

6170  PRINT" YOUR  DRIVE  WILL  ALLOW  ANOTHER  REVIEW." 

6173  PRINT 

6174  PR I NT "ENTER  YOUR  OPTION."! 

6180  RETURN 
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DATATEL  ANTI  GLARE  SCREENS  DATATEL  MULTI-PURPOSE  COMPUTER  STAND 


DATATEL  BUSINESS  PRODUCTS.  29  HAMILTON  SQUARE.  BIRKENHEAD.  MERSEYSIDE.  L41  6A2.  051-647  6986 


ZX81  SOFTWARE  VIC20 

VIC  20  UNEXPANDED 

MUSIC  TUTOR  Enter  limes  m  musical  notation,  save  them,  on 

tape  and  replay  taped  tunes . . — . £7  99 

ELEPHANT  GAME  Can  you  escape’  Sra  skill  levels  and  up  to 
twenty  elephants . £4.99 

VIC20  +  16K  RAM 

MUSIC  TUTOR  DELUXE  Full  musical  notation  Also  displays 
notes  as  they  are  being  replayed . £8.99 


VIC  20  +  16K  RAM  ZX81  +  16K  RAM 

DIGGLES  KITCHEN  Each  volume  contains  approx  50  pages 
olsubert  recipes 

VOL  1  Worldwide  recipes . £4.99 

VOL  2  European  recipes  £4.99 

VOL  3  Everyday  family  meals  .  £4.99 


DIGGLES  WINE  CELLAR  Let  your  computer  choose  a  wee 
lor  you  m  response  to  a  few  simple  questions  C4.99 

ALL  PRICES  INCLUDE  PAP  A  VAT 


MICRO  COMPUTER 
SOFTWARE 

(DEPT  P.C.N.) 

Unit  06.  Pear  Industrial  Estate.  Stockport  Road. 
Lower  Bredbury.  Stockport  SK6  2BP.  Tel:  061-494  2441 


=ACT 

9=  sinus  i 

FROM 

CONCEPT  COMPUTERS  L  TD. 

Sirius  with 

dedicated  word-processing 
Keyboard 

>  No  need  lo  remember  to  press  a  sequence  of  several  keys  to  do  a 
function  lust  press  one  clearly  marked  key  and  the  job's  done 

<  Over  30  keys  specially  programmed  and  engraved  for  Wordstar 
wordprocessing.  We  can  even  set  up  functions  to  your 
specification. 

'  Makes  Wordstar  really  friendly  and  fast  to  use. 

Graphics  systems  on  the  Sirius 

>  Generate  pie< harts,  bargraphs  and  multiple  line  plots  in  minutes 
with  user-friendly  Sirius  graphics  system*. 

■  Draw  your  raw  data  for  graphical  display  directly  from  a  supercalc 
or  multiplan  work  sheet. 

>  Produce  hard-copy  either  on  a  matrix  printer  or  a  line-plotter 

SIRIUS  WITH  10Mb  INTERNAL 
WINCHESTER  NOW  AVAILABLE! 

Call  us  now  for  competitive  quotation  on  your  Sirius 
system 

01-729  1800 
Concept  Computers  Ltd. 

445  Hackney  Road,  London  E2. 


ELIMINATES  VDU  SCREEN  REFLECTIONS  AND  GLARE 

•  Gives  a  sharper,  clearer  image  •  Reduces  eyestrain 
•  Easily  fitted  to  all  terminals  •  Budget  price 

Width  Height 

A)  12%'  8%" 

B)  10%'  7%' 


FOR  VDU 

•  All  steel  construction  easy  self  assembly 

•  Adjustable  feet  •  Two  heights  available 

Width  Depth  Height 

A)  14'  19"  24' 

B)  18'  23"  28' 
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A  set  of  subroutines  to  convert  Gregonan  bates  to  and  from  Julian  format  and  also  flag  leap  years  Written  in  Microsoft  Basic,  but  can  be  modified 

to  run  on  all  machines 


5000  Subroutine  to  calculate  Julian 

format  Number  of  days  into  the 
year  by  month 

5010  Number  of  days  in  each  month 
iNT(<«visi>/«o  5020  Function  to  calculate  the  number  of 
days  from  the  inception  of  the 
Gregonan  calender 

5030  J%  —  Julian  date  (YYYYDOO), 

GJ%  —  days  from  31  1 2'1 751 
5040  Check  year  not  too  earty  —  Error 
returns  J%  as  zero 

5050  Month  valid  —  Error  returns  J%  as 

zero 

5060  Flag  leap  year,  modify  for  January 

5070  Extract  days  in  month  tor  checking 

5080  Ad|ust  tor  February 

5090  Check  day  number  valid  —  Error 

returns  J%  as  zero 

5 1 00  Calculate  days  elapsed  in  year 

5110  Calculate  Gregorian  days  elapsed . 

full  Julian  format 
51 20  Return  to  main  line 

5 130-5 160  Subroutine  to  check  for  leap  year 
L%  -  zero  for  not.  1  -  yes 


size  vx  »  int<jx/iooo> i  JX  •  JX  -  vx»ieoe 

5100  GOSUH  5130 

3190  FOR  N  •  12  TO  1  STEP  -1 

3200  IF  N  3  THEN  LX  »  O 

5210  IF  JX  VALIMDOIJR*,  <N«3-2>,3>  1  ♦  LX  THEN  (IX  -  Ni  N  •  1 
3220  NEXT  N 

3230  OX  -  JX  -  IVALIHIDOIJRO, <HX»3-2>,3>>  ♦  LXl 
3240  GOTO  3110 


5170  Subroutine  to  calculate  Gregorian 

from  Julian  Strip  year  off 
5180  Flag  leap  year 

51 90- 5220 Loop  to  calculate  month  number 


5230  Calculate  day  number  in  month 
5240  Update  GJ*>  and  J%,  return  to 
mam  line 
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Increase  your  Data  ^ 
Processing  Productivity 
and  keep  costs 
down  i 


The  average  costs  of  a  package  in  the  UK  is 
£4,500.  Average  software  development  costs 
are  £30,000. 

The  new  International  Directory  of  Software  — 
now  with  Quarterly  Bulletins  —  will  help  you  to 
And  the  right  package  at  the  right  cost  to  solve 
your  data  processing  problems. 

Over  5. 100  software  products  are  precisely 
described  under  107  categories  and  24  Industry 
groupings.  More  than  2.350  products  in  this 
year's  directory  are  new  listings.  Plus  a  complete 
guide  to  suppliers  and  agents  worldwide.  All  in 
one  1 .700  page  volume. 


Each  entry  follows  the  layout  below.  Three-way 
indexing  makes  it  easy  to  find  what  you  need  at  a 
glance. 


KulJ  descriptions  ol 
5.100  ♦  products  2  357 
new  listings 


became  operative  and'"'- 
how  many  installations 


operating  syvem.  Input 
media  special 
peripherals  required 


latest  software  products.  They  will  contain  information  on 
new  products  and  suppliers  (cross  referred  to  the  main  book) 
and  state-of-the-art  reports  on  each  of  four  subject  areas. 

These  four  separate  Bulletins  covering  •  Systems  Software 
•  Accounting  and  Administration  Software  •  Banking  and 
Insurance  Software  •  Specialist  Applications  Software  •  will 
be  published  Summer.  Autumn  antf  Winter,  giving  you  a 
quarterly  up-date  to  the  software  catalogue  in  the  main 
volume. 

Use  the  International  „„  _i 

1  j2E£j»Svs!asio,w,,» 

configuration  and  London  W1A  2HG 

WITHIN  your  budge, 

Among  ivpea  of  with  an  Invoice.  If  you  do  non  agree  that  the  aervtce 

products  listed  are  will  be  of  use  to  you.  then  umpTy  return  the 
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Computing  Publications  I 
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These  have  been  split  into  colour  and  monochrome 

Screen  size  is  a  diagonal  measurement  in  inches  Nearly  all  monochrome  monitors  accept  a  composite  video  signal  trom  the 
computer  and  most  computers  are  equipped  with  composite  video  output.  Colour  monitors  feature  a  wider  range  of  signal 
systems  than  mono  and  it  is  Important  to  match  the  output  of  your  computer  to  the  input  ot  the  monitor 

An  audio  channel  will  enable  sound  to  be  output  from  a  speaker  inside  the  monitor  Mono  tint  refers  to  the  colour  of  the  text  on  a 
mono  monitor  Some  monitors  come  with  an  anti-glare  filter  to  relieve  operator  discomfort 

Band  width  refers  to  the  frequency  range  of  signals  to  which  the  monitor  can  respond  in  MegaHertz  Oot  resolution  indicates 
the  number  of  dots  which  can  be  displayed  across  the  screen  the  more  dots,  the  sharper  the  picture. 

Dimensions  indicates  the  area  the  unit  occupies  on  the  desktop 
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Mm*  end  Motel 
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Connects  to 
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2 

1 

J 
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1 8  DISK  DRIVE 

F  320 

£2.300 

2  4Mb 

76 

Son 

• 

M  2894 

£499 

i  6Mb 

77 

Soft 

DS  DO 

• 

A3 

M  2896 

£493 

16Mb 

1 

77 

Soft 

DS  DO 

r— 

• 

t 

A  • 

Megastor  1 1  DO 

£1.133 

2Mb 

2 

77 

Soft 

DS  DO 

: 

VI 

Megastor  11SD 

£1.018 

1Mb 

2 

77 

Soft 

DS  SO 

• 

# 

VI 

Megastor  111 

£1.121 

2Mb 

2 

77 

Soft 

DS  DO 

R  M  FDS-2 

£3  789 

1Mb 

2 

77 

Soft 

DS  SO 

• 

R3 

Tandy  Model  1 1 

£999 

486K 

1 

77 

Soft 

DS  SO 

“t? 

Tandy  Model  16 

£949 

1  2Mb 

1 

77 

Soft 

DS  DO 

□ 

Tandy  Model  16 

I  £1.549  1  2  5Mb 

V 

77 

Soft 

DS  DO 

L 

_ 
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MODEMS 


I  A  modem  interfaces  a  computer  and  the  telephone  system  so  computers  can  communicate  over  long  distances  It  converts  data 
I  to  electoral  pulses  or  sounds  that  can  be  sent  down  the  line  A  modem  can  be  connected  to  the  line  directly  or  acoustically  A  0  in 
the  connection  column  represents  direct  hnk.  while  A  indicates  acoustic.  The  acoustic  coupler  is  like  a  lemale  telephone  handset 
]  with  a  speaker  in  the  coupler  opposing  the  phone  s  mouthpiece  and  a  microphone  opposing  the  earpiece  A  B  in  this  column 
indicates  that  both  methods  of  attachment  are  available  Baud  rate  shows  the  speed  with  which  the  data  is  transmitted 
The  modem  must  be  connected  to  the  computer  through  an  interface  The  interface  column  lists  the  main  interfaces  featured 
I  on  each  modem  Asynchronous  means  that  data  may  be  transferred  at  intervals  as  available  or  as  needefl  Synchronous  data  is 
transmitted  at  regular  intervals  Simpleitransfersdatainonedirection,  while  HaH  duplex  can  transmitrecerve  in  either 
I  direction,  but  not  simultaneously  Full  duplex  transmits  and  receives  information  in  both  directions  at  once 
I  Some  modems  can  originate  a  call  or  start  a  two-way  conversation  Answer  means  they  can  respond  to  a  call  from  another 
I  computer 


II 


!i 


DISTRIBUTORS 


A1  Appropriate  Technology  01-625  5575  A2  Advent  Data  Products.  Melksham  706289  A3  Arte*  kAcrocomputers  Lid.  Reading 
791579  A4  Atari  International  |UK|.  Slough  33344  A5  Anderson  Jacobson  Ltd  Slough  2S1 72 

B1  Bytech  Reading  61031  B2  British  Olivetti.  01-785  6666  B3  Barron  McCann  Biggleswade  316286  B4  Bencom  Sendata  (UK). 
01-940  1366B5BaydelLld.  Leatherhead 37881 1  B6BASF  01-3884200 

Cl  Centronics.  01  -581  101 1  C2  Commodore  Business  Machines.  Slough  79292  C3  Calcomp  Ltd.  Bracknell  5021 1  C4  Crotton 
Electronics  01  -891  1923  C5  Canon  (UK)  Ltd.  01  -680  7700  C6  Cumana  Guildford  503121  C7  CBL.  Reading  792097 
I  01  Dfeoom.  Eveehem  359  ip2  Datatrade  Ltd,  Northampton  22289  03  DNCS  Lid  061 -643 001604 PRO,  Weston-super-Mare 


Nanlwich625115 
FI  Fastcol  Reading  791557 

G1  Geveke  Electronics,  Woking  26331  G2  Gemim  Micro®,  Amersham  28321 

HI  HAL  Computers  Ltd.  Famboroogh  517175  H2  Haywood  Electronic  Asoc  Ltd,  01-42801 11 

II  Inform®*  Ltd.  01  -31 8  421 3 12  Intac  Data  Systems,  Rotherham  5471 70 13  ITT  Business  Systems.  Brighton  5071 1 1 14  (TT 
Consumer  Products.  Basildon  3040  IS  Intelligent  Interfaces.  Stratford-upon-Avon  296879 


Plotters  use  a  pen  to  put  graphics  or  characters  on  paper  under  the  command  of  a  computer  They  are  usually  one  of  two  types — 
flatbed  or  drum  A  flatbed  holds  the  paper  flat  while  the  pen  draws  on  it  in  two  dimensions  A  drum  plotter  turns  the  paper 
vertically  on  a  cylinder  while  the  pen  moves  horizontally  Most  plotters  can  change  pens  during  operation  so  a  variety  of  colours 
and  line  thicknesses  are  available  Max  pem  indicates  the  number  of  pens  in  operation  or  on  standby  Dimensions  ot  the  paper  to 
be  used  are  listed  under  papur  sin.  Maximum  platting  (peed  measures  the  distance  in  millimetres  per  sec  covered  by  the  pen 
Interfaces  are  included  in  the  basic  price  or  come  at  extra  cost 


Mitt  end  Model 

f! 

1 

1 

i 

S 

1 

II 

III 

w 

1 

i 

CalcompSI 

£3.392 

Flat 

8 

A3 

30cm 

RS232  or  IEEE 

C3 

HP  7470A 

£1.317 

Drum 

2 

38  1cm 

RS232HEEE*) 

H2 

PD4 

£585 

Flat 

1 

A4 

700mm 

(IEEE-*-) 

J2 

Strobe  100 

£662 

Drum 

1 

A4 

76cm 

(RS232.  Parallel  - ) 

D6 

TRS-80  Pen  Plotter 

£1  399 

Flat 

6 

A4 

6  8cm 

RS232 

T1 

Watanabe  WX  4633 

£2.772 

Flat 

10 

A3 

250mm 

(Centronics.  RS232,  IEEE-) 

E4 

Watanabe  WX  4634 

£2.515 

Flat 

2 

A3 

250mm 

(Centronics,  RS232.  IEEE*) 

F4 

Watanabe  WX  4635 

£2.301 

Flat 

1 

A3 

250mm 

(Centronics.  RS232.  IEEE*) 

E4 

Watanabe  4636 

£3.074 

Fiat 

10 

A3 

400mm 

(Centronics.  RS232.  IEEE*) 

E4 

Watanabe  4637 

£2.862 

Rat 

2 

A3 

400mm 

(Centronics.  RS232,  IEEE  * ) 

E4 

Watanabe  4638 

£2.635 

Rat 

1 

A3 

400mm 

(Centronics.  RS232.  IEEE  * ) 

E4 

Watanabe  WX  4671 

£1.129 

Rat 

1 

A3 

50mm 

Parallel  (RS232.  IEEE*) 

E4 

Watanabe  4675 

£1  638 

Rat 

6 

A3 

50mm 

Parallel  (RS232.  IEEE*) 

E4 

Watanabe  4731 

£1.761 

Drum 

4 

A3 

200mm 

(Centronics.  RS232.  IEEE*) 

E4 

J1  Jones  &  Brother  061-330  6531  J2  J  J  Lloyd  Instruments.  Locksheath  4221  J3  JVC,  01-4502621 
LI  Lowe  Electronics  Matlock  4995 

Ml  Mrtsui  4  Co  Lid.  01  -600  1 777  M2  Modata.  Tunbndge  Wells  41 555  M3  Mannesman*!  Tally  Ltd.  Reading  78871 1  M4  Micropuie. 
Macclesfield  6 1 5384  MS  M.croware,  01  -272  6237 
N1  Newbury  Data  Recording.  Newbury  48864 

PI  Phoenix  Technology.  01-737  3333  P2  Pete  6  Pam  Computers.  Rossendale  22701 1 
01  Qume  (UK)  Lid.  Reading  584646 

R1  Ratr  Ltd.  01-836  6921  R2  Riva  Terminals  Woking  71001  R3  Research  Machines  Lid.  Oxford  249866 

SI  Smtron  Electronics.  Reading  875464  S2  Sord,  01-930  4214  S3  Stotron  Coventry  613521  S4  Syslime  Leeds  70221 1 

S5  Sinclair  Research  Camberiey  681666  S6  Silicon  Express  Leicester  374917  S7  Sharp  Electronics.  061-205  2333 

T1  Tandy  Company.  Walsall  648181  T2  Triumph  Adler  01  -250  1 71 7  T3  Technology  For  Business.  01-837  1271  T4  Toshiba 

Office  International,  Sunbury-on-Thames  85666 

VI  Vlasak  High  Wycombe  448633 

W1  Wallers  Microsystems  Int  Lid.  High  Wycombe  4451 75 

XI  X-Data  Ltd.  Slough  723331 

Z1  Zygal  Dynamics.  Bicester  3361 


QUESTION:  WHERE  CAN  I  BUY  . . . 


30 


NEWBRAIN  A' 

NEWBRAIN  'AD' 

SINCLAIR  ZX81 
SINCLAIR  SPECTRUM  16K 
SINCLAIR  SPECTRUM  48K 
ORIC  1  48  K 
SINCLAIR  ZX  Printer 
SINCLAIR  ZX  16K  Ram  pack 
SEIKOSHA  GP-250X  Printer 
SEIKOSHA  GP-100A  Printer 
BMC  BM12E  Green  monitor 
SANYO  SCM12H  Green  monitor 
SANYO  SCM12N  Green  monitor 


ANSWER: 


for  £225  50 
for  £260  00 
for  £48  00 
for  £121-00 
for  £171-00 
for  £168  00 
for  £58  00 
for  £28-50 
for  £260.00 
for  £21 5.00 
for  £100-00 
for  £100-00 
for  £85-00 


Post  and  Packing:  Please  add  £3  for  one  item,  2  items  £4  each,  3  items  £4.50  each 
any  more  than  three  items  Post  and  Packing  Free. 

For  Access  phone  orders  please  ring  0532  681366 


TO  MICROCELL  COMPUTER  SYSTEMS.  PO  BOX  MT12,  LEEDS  17 

BLftCK  CAPITA!  £  PI  FASF 

NAME: 

ITEMS  REQUIRED 

PRICE 

ADDRESS: 

PLEASE  SEND  ME  YOUR  FULL  PRICE  LIST 

1  PLEASE 

1 _ 1  TICK 

TOTAL 

POST  AND  PACKING 

Please  debit  my  Access  Account  |  I 

TOTAL  ENCLOSED 

PCN  APR  29, 19(0 


mao,  Level  2.  expansion  interface, 
Tahdy  monitor,  Tandy  disk  drive  TRS- 
DOS.  NEWDOS.  £450  or  swap,  good 
Epsom  printer  Baljav.  office  0446 
70*488.  home  044086  434  (Suffolk) 

ZXS1  IhK  +  keyboard  +  printer  +  spare 
rolls  for  printer  +  learning  lab  Books 
and  software  including  Chess  and  3-D 
Defender  Ideal  "starter"  kit  Offers 
around  £135.  Tel:  01-363  6075  (even¬ 
ings). 

ZX81  32 K  RAM.  ZX  printer  with  5  rolls 
paper,  book  and  tape  'ZX81  Program¬ 
ming  for  Real  Applications',  card  index, 
spreadsheet  and  utilities  programs, 
several  other  books,  tapes,  magazines 
£150  Tel  Bristol  5U1892 
Vk  20,  brand  new .  1 2  months  guarantee 
Super  expander  Cartridge.  Vic  Prog¬ 
rammer's  Guide .  joystick,  cassette  and 
various  magazines.  £150.  Tel:  G.  John¬ 
son.  (183-483  677  (after  6pm) 
dear*  Atom.  I2K  +  I2K.  regulated  PSU. 
BBC  board,  toolbox.  Willow  utility 
ROM.  soft  VDU.  Invaders  and  Pceko- 
Computcr  cassettes  Two  Atom  bucks 
Worth  new  £400.  price  £260  ono  Tel: 
(7742  339003  after  7pm 
VMm  Bank  E3003  32K.  lower  ease, 
sound,  joysticks,  two  General  Northern 
Feature  ROM  s.  50+  games  utilities 
included  EDTASM  W4W  Adscnturcs 
Arcade. £400  Tel:  Bedford<(l234) 51497 

after  4pm. 

Ceertrmlci  printer  full  size.  132  cols 
tractor  feed.  15in  paper  max  width, 
double  headed  bi-directional  I6tleps 
standard  interface,  will  run  on  Dragon. 
BBC.  Oric  etc.  complete  with  stand. 
£150  Tel:  01-856  1 118  eves 
Apple  II*  Executive  System,  brand  new. 
12  month  warranty,  changed  mind  for 
bigger  system  after  purchase,  cost 
£1.840.  will  accept  £  1 .6(10.  Tel:  25-53668 
(evenings). 

2  x  II  •  I6K.  excellent  condition. 
Nued  and  still  under  guarantee .  plus  £20 
of  games,  all  for  CSSono.  Tel:  Weyhridge 

Acorn  Atom.  I2K  I2K.  colour  encoder, 
floating  point.  ROM.  PSU.  manual, 
games.  Nxik.  programs  including 
Breakout,  others,  just  £200  for  this  fully 
internally  expanded  computer  Tel: 
01  -680  evenings  B  J  Godwin 
Sharp  MZ80K,  plus  manual,  books  and 
softw  arc  including  machine  code  manual 
+  tape  and  Space  Invaders  etc.  worth 
£440.  will  accept  £3611  ono.  excellent 
condition  Tel:  Southampton  551 1 19 
after  6pm 

Swap  Stem#  amplifier,  cash  value  £30 for 
Vic-20  software  or  Super  Expander  or 
me  monitor  or  Programmers  Ad  car¬ 
tridge  etc.  or  ZX81  Urgent,  phone 
evenings  or  weekends.  Richard  (121-459 
680(1 

Sharp  MZS0A.  Epson  interface  card. 
Word  pro.  Database,  invoicing  and 
statements,  commercial  accounts,  stock 
control  programs  etc.  6  months  old. 
bargain  at  £550  ono.  Tel:  Downham 
market  382614 

Naacasa2,  attractive  rack  system,  profes¬ 
sionally  built.  32K  RAM (B)board.  I6K 
RAM.  HK  Basic.  3 APSU.  toolkit .  ROM 
GRAPHICS.  ROM  with  keyNwrd. 
ease,  cassette.  TV.  tapes,  manuals  for 
businesv'Nimc ,  offers.  Tel:  (0977) 
82138. 

ZXS1  sound  Nix.  almost  brand  new  .  £15 
over  35  games  including  Space  Invaders. 
Scramble.  Galaxians.  Puckman,  Aster¬ 
oids.  Defender  and  Centipede,  over 
£  |  IK)  worth .  £35  ono  or  £2  50  each  game 
Tel  Egham  35853 

Star  Irak,  48K  MZ  W1K.  superb  non- 
graphical  game,  contains  many  prob¬ 
lems  to  overcome,  including  crew  dis¬ 
content  .  all  standard  features  plus  much 
more.  £6  M  Riley.  105  Rea  Valiev 
Drive.  Birmingham  B3I  3XN.  478 1563 
TRS-80,  16K  level  2  with  manuals  and 
hooks  plus  cditor  asscmhlcr  and  TBUG 
plus  TV  and  cassette  leads,  a  snip  at 
£120.  Tel:  01-398  5081  anytime 


PCN  Billboard 


Cemmodera  64.  C2N  cassette  unit .  Prog¬ 
rammers.  Reference  manual  (bought 
separately  for  £15).  7  weeks  old.  cost 
£403.  sell  £320.  Tel:  Alan  on  Blackburn 
55161  ext  2268  during  working  hours 
Wanted  —  Personal  computer  —  Apple. 
BBC.  CBM.  Newbrain  or  similar  consi¬ 
dered  —  also  printer  wanted.  Send 
details:  Hardacrc.  24  Southemhay  East. 
Exeter.  Devon  Tel:  (0626)  862455 
Apple  II  Europlus,  disk  drive .  controller . 
RAM  card,  colour  card  together  with 
12in  bw  TV.  some  software,  excellent 
condition,  home  use  only,  list  over 
£1.300.  for  sale  at  £950ono  Td:  051-424 
8974, 

Wanted  Sinclair  ZX8I  in  exchange  for 
BBC  software  Snapper.  Planetoid. 
Sphinx.  Adventure.  Meteors.  BBC  com¬ 
puter  programs  Volume  One  and  Two. 
Value  if  Niught  new.  £60.  For  details 
phone  Cambcrlcy  64246 
Tangsrfna  Microtan  with  upper'lowcr 
case  graphics  and  chunky  graphics. 
Tanbug  VI  I.  VI  2.  keypad  and  PSU. 
With  manual.  £40.  Tel:  37  71416  after 

Met*  wanted.  I  II  exchange  my  BSA 
Star  lire  motorcycle  (with  accessories) 
worth  £350  for  your  Spectrum  48K  or 
Dragon  32  Alternatively  foregoing  plus 
£150  lor  your  BBC  B  or  Commodore  64 
Tel  Flnwick  Beds  (1525  714673 
Wanted  Vic-20  cartridges  Tel:  01-954 
4548  ask  for  Gavin. 

Sinclair  ZX8I.  I6K  RAM.  full  size 
keyboard.  2(1  software  tapes.  Chess. 
Invaders.  Breakout  etc  Fully  enclosed 
in  custom  ease  As  new.  8  months  old. 
£7(1  Paul  Evans  58  Westwood  Road. 
Portswood.  Southampton.  Tel:  (0703) 
558398. 

T antal  Preslcl  adaptor  As  new  (un¬ 
wanted  competition  prize)  Numeric 
keypad  Best  offer  secures  Please 
tele  pN  me  Brook  wood  (048  67)  4755 
after  6pm  or  at  weekends. 

328  Pat,  excellent  condition  including 
cassette  deck,  dust  cover  New  ROM 
version  with  additional  toolkit .  Pic -chip. 
Super-chip  ROMs  Many  games  and 
educational  programs  Manuals  £550 
ono.  Tel:  (0*626)2094 
CBM  64,.o  new.  £3711  Pluscxtras.  willing 
to  part  exchange  for  BBC  Model  B  plus 
extras  Tel:  01-673  0219  after  6pm.  ask 
for  D  Scott  Or  C2N  cassette  unit  for  £60 
And  8111  Atari  48K.  £3(1).  plus  extras 
168  SMI  (with  6  months  guarantee)  + 
carrying  case  ♦  £30  o(  software,  me  3D 
Monster  Maze  and  Flight  Simulation 
Allworth£l3(l.  Sell  for  £70.  Tel  Burgess 
Hill  2760  after  6pm 

Epwi  PAX -SOFT  type  3.  two  months  old. 
good  condition,  including  cable  for  BBC 
micro,  paper  and  dust  cover,  only  £310 
ono.  Phone  evenings:  01-959  6707 
Fouad  Kalan.  5  Selvage  Izinc.  Mill  llill. 
London  NW7. 

Vk-20  with  cassette  player.  Super  Ex¬ 
pander.  3K  Rampack.  joystick.  Nioks. 
£60  of  software,  vgc.  £175.  Tel:  Port¬ 
smouth  753266. 

ail,  16K  pact  b>r  sale.  Scramble. 
Asteroids.  Flight  Simulation  Cost 
approx  £14  in  shops,  selling  for  £5  Ring 
332477  after  5pm  and  ask  for  Andrew 
Star  OP  648#  printer  8«cps  bidirectional 
logic  seeking  tractor  with  friction  feed 
80796  132  columns.  High  resolution 
graphics  Screen  dump  program  Up¬ 
grading  As  new  £200  Tel:  Newbury 
44508  evenings. 

StedairZX-pnntcr  with  five  printer  rolls 
Four  months  old.  excellent  condition. 
£40  Tel:  Manchester  747  6184 
Dragon  32  and  Tandy  Colour  Computer 
machine  code  address  finder  Send  £3 
and  SAE  for  listing  to:  I  Greet  Park 
Close.  Southwell.  Notts  tel:  Notts 


814743  after  4pm 

Atari  400  with  Basic,  manual  cassette 
deck .  joystick  plus  Submarine  Comman¬ 
der.  Jet  Pilot.  Star  Raiders.  Pacman. 
Airstnkc.  Bl  Bomber.  Crossfire.  £300 
ono.  Phone  02 1 -360  5321  between  6  and 
7  evenings. 

For  Sate,  48K  Lynx,  only  5  weeks  old. 
£175  ono  Phone  0785  814736. 

Swap  BBC  software  including  Acornsofl 
for  your  ZX8I  add-ons.  Rampak  etc 
Tel:  0582766053. 

Aterf*M*aconudcCX2om.<>mplc<cw  uh 

nine  Alan  cartridges  including.  Pacman . 
Chess.  Defender.  Missile.  Command. 
Space  Invaders.  Casino.  Warlord.  Night 
Driver.  Combat  Todays  cost  £3(11. 
Bargain  at  £  125 .  Td :  090484  27 1  (York ) 
Hswteaia  w uniprocessor.  Options  in¬ 
clude  savedoad  to  tape,  paged  organisa 
lion,  uncrashablc.  directory  look-up.  all 
normal  WP  functions,  manual .  cassette . 
£5  Could  pay  10  limes  K  Polston.  9 
Bouchicr  Walk.  Rainham.  Essex  RMI3 
7HL. 

Swap  I  magic  cartridge  Dragonfirc  (for 
Intclivision)  for  Demon  Attack  or 
Atlantis.  Also  several  other  Mattel 
cartridges  to  swap.  Ring:  Southampton 
(0703)  785699 

Programs  for  sale  —  TRS-80:  Labyrinth. 
Voodoo  Castle.  Life  Game.  Personal 
Finance.  Text  Editor.  T-save.  E-Z 
Sounds.  Also  for  Sinclair  Spectrum: 
Timcgatc.  Musk  I.  Viewpoint  Tapes 
cost  less  than  £5  each  Tel:  074-571  3835 
0*1.  Unused  Bugbyte  ZXAS.  ZXDB 
tapes  Also  Illustrating  Basic.  ZX8I 
Pocket  Book.  Mastering  Machine  Code 
on  ZX8I.  Understanding  ZX81  ROM. 
ZX8I  Companion.  Games  Book.  Hard¬ 
ly  used,  hall  price  Brook  wood  (04867) 
4755  (evenings) 

Spectrum  48K.  as  new  over  £1(10  of 
software  including  Hobbit.  Time  Gate. 
Intruders.  Black  Crystal.  Orbitor. 
Assembler  and  many  more.  £180  Tel: 
Mark  on  Ruislip  35966  evenings 
T1P64A  games  on  cassette:  Spaccdodgc 
(Ext.  Basic).  Roadrunner  (Ext  Basic). 
Town  Blast  ( standard ) .  all  £4  each  or  any 
two  for  £7.50.  Tel:  (Telford)  461555 
5pm-  10pm.  ask  for  Jimmy  (more  games 
will  also  be  available) 

Camawdora  64  software  Tape  I  home 
banking  system  Tape  2  Slartrck.  Mars. 
Race  Chase.  Tape  3  Biorhythm.  Pon¬ 
toon.  Wraptrap  £6.50  each.  Tel:  0325 
480298  after  5pm 

Vlc-2*,  C2N  cassette  recorder.  3K  RAM 
Supcr-F.xpandcr.  joystick,  machine 
code  package  and  over  £70  worth  of 
software  £200  ono.  For  quick  sale.  Tel: 
0734  784506. 


C.mmiil.r*  648  and  1541  disk  drive 
Joystick  and  Gridrunner  Game.  Two 
manuals  offers  Still  boxed  Unwanted 
gill  Wentworth  4193 
N0C8WEU  \  I VI  r,  v  micro  6502  CPU  2(1 — 
column  display  and  printer  8k  monitor 
including  editor  Three  additional  ROM 
sockets  and  4K  RAM.  Boxed  as  new 
£165.  Tel:  Egham  33500 
Atari  video  computer  TV  game.  £65 
Cartridges:  Asteroids.  Pac-Man  Star 
Raiders.  Superman.  £15  each  Combat 
Air  Sea  Battle.  flOeach.  £130  the  lot  or 
swap  plus  cash  Spectrum  48K  or  similar 
Tel:  Liverpool  051-227  5511  Alan 


Sctkmiu  GP-H0A  printer  and  paper 
boxed  as  new  hardly  used  £140.  Contact 
William  McLuckic.  Bclishill.  Scotland. 
Phone:  747831 

Sharp  MZ80K  48K  as  new  Various 
software,  manual  and  extras.  £280, 
Sharp  MZ8f70B.  BasK  compiler.  £30 


ono.  Tel:  041-647  4977 

Wanted:  Si. 

ing  to  pay  £20- £25  Phone:  01  485  2786. 


Saftware  (Spectrum)  one  each  of  the 
following  Collectors  pack,  £5.  Club 
controller.  £5.  Chess  (Sinclair).  £4. 
Spectres.  £4  Ship  of  the  Line.  £3.  Tel: 
Peter  01-229  8541  daytime 
168  081  with  leads  manual  and  over  811 
games  including  Mazogs  3D  Defender 
and  Monster  Maze  and  many  more,  all 
for  £80  ono.  Ring:  T  Mustafa  on  228 
9(818. 

Far  tala  Atari  video  computer  game  with 
Space  Invaders.  Combat  and  Human 
Cannonball  cartridges.  £80  or  will  swap 
for  I6K  Spectrum  Computer.  Tel:  0*72 
751263. 

Tn-ao level  2 1 6K  VDU  tape  recorder  all 
leads,  plugs,  power  supply,  manuals, 
many  Nioks.  plenty  of  software  (Invad¬ 
ers.  Pacman.  Asteroids.  Chess,  etc). 
Good  condition.  £250.  genuine  bargain 
Tel  (II -346  0095  alter  6pm 
168  0*1  5  months  old  £20  of  software 
ind  Psion  Flight  Simulation  All  leads 
etc  included  Price  £55  Buyer  collects 
Tel:  (0286)  870379  anvtime 
Aeon,  Atom  12K+12K.  leads,  manual 
PSU.  Atom  chess,  adventures.  Hardly 
used  Selling  to  buy  BBC  Model  B,  £170 
ono  Tel:  Watford  (0923)  41526  or 
Watford  50618 

MZMR,  Aslan’s  Sceptre,  adventure  with 
graphics  and  sound,  includes  concealed 
games  inside  main  program,  send  £6  to 
Alexander  Balfour .  50  Freemans  (lose . 
Stoke  Poges.  Bucks 

VMm  Genie  I6K  with  manuals,  various 
games  One  year  old,  £I(K).  Tel:  Windsor 
67892  after  7pm 

n  Spectrum  48K  complete  with  custom 
carrying  case  and  lots  of  programs, 
including  Timcgatc.  Flight  Simulator. 
Ground  Attack  Price  indudes  books 
and  magazines.  Same  price  as  new  I6K, 
£125.  Tel:  (York)  090484-271 
25%  off.  BBC  user  guide  Welcome 
(unopened).  Monsters  (Acornsoft). 
Chess.  World  Geography .  Junior  Math- 
spack.  Spaccmazc.  Where  (program 
power).  Tantel/Prestcl  adaptor  (under 
guarantee),  bargain.  £90  Write  L. 
Ratna.  22  Elmcroft  Avenue.  NWII 
ORR. 

328  CBM  computer  New  ROM.  green 
screen,  tape  deck,  tool  kit.  dust  cover, 
much  software  and  Nioks.  all  in  excellent 
condition,  only  £395  ono.  Tel:  0632 
324449  (days)  745771  (eves). 

Wc-30  computer  with  I6K  RAM  and 
cassette  recorder,  over  £85  software, 
including  Gorf.  Rat-race.  Chess.  Skram- 
blc,  Orb.  etc.  Also  over  £20  of  books. 
£250foraquick sale  Tel:  Lcyland(0772> 
23177. 

Atari  VCS,  good  condition.  5  cartridges: 
Pac-Man.  Aster, ads.  Air-Sea  Battle. 
Space  War.  Combat  Cost  £230.  sell  for 
£130.  Tel:  0*4-282  2647 
Setkastia  <  1P-I00A  printer,  perfect  con¬ 
dition.  hardly  used. £160.  Nooffers.  Tel: 
Paul  01 -876  0521  anvtime 
T8S60  Ul  I6K  VDU.  green  filler. 
CTR-80  tape  recorder,  manuals  (LI  & 
LID.  hooks  and  software,  including 
editor,  assembler,  monitor,  enhanced 
Basic,  sound,  adventures,  etc.  Tel: 
Sittingbournc  (0795)  22859 and  make  me 

1682X81  with  Rcdditch  keyboard.  B  W 
TV.  3  books,  magazines,  many  games, 
including  Defender.  Trader.  Monster 
Maze.  Chess.  Worth  over  £2(10.  for  quick 
sale  only  £105  ono.  Tel:  Alex  Segre 
111-485  6010  (eves) 

Spectrin*  software  for  sale-swap.  e  g 
Hobbit.  £12:  Black  Crystal.  £5.50; 
Pi  mama .  £7;  Arcadia.  £3.50;  Winged 
Avenger.  £3;  Escape.  £3;  Draughts.  £5. 
Nighiflitc  £4  Many  more,  all  originals 
Tel:  0825  2514  (eves). 

Far  sate  or  swap.  Games  Pack  5  4-  6  for 
Acorn  Atom  Also  Hyperfire  Buy.  £10. 
swap  for  any  good  games  or  other 
software.  Tel:  lan01-959  2093 after  5pm 
or  w/end. 

Spectrum  Adventures  completed,  swap 
for  others  Other  Spectrum  programs  for 
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vale  ot  swap.  Tel:  Tony.  Choricy.  Lancs 
70816 

Mad  VCS  plus  6  cartridges,  very  good 
condition ,  all  lor  £  lOOor  VCS  console  for 
£40.  cartridges  £10  each.  Tel:  01-402 
8570. 

ZX  printer  paper,  len  rolls.  Also  Spectrum 
pastimes,  one  games  tape .  all  as  new  and 
unopened  Only  £14  (half  price)  inc. 
p&p.  Tel:  Abingdon  31218  after  6pm 
Acorn  Atom  12K  RAM.  I6K  ROM. 
colour  board  fitted  Utility  ROM  gives 
1200  Baud  COS  Software  includes 
Chess.  Backgammon.  Invaders.  Defen¬ 
der.  Pacman.  etc  Only  £180  ono.  Tel: 
liaylmg  (07016)  4(1)5 
ZX8L.  Hardly  used.  Ten  Sinclair  games. 
£40  Sharp  EL-8020  calculator  -V  EA- 
20C  AC  adaptor,  fully  rechargeable. 
£10.  Desk  calculator.  12  large  figure 
display  (green).  Cost  £145.  sell  £30 ono. 
All  perfect  Tel:  0626  852286  or  0703 
760315  (eves). 

BSC  Modal  B  wanted  Offering  Canos  A I 
camera  plus  wide  angle  lens,  molordrivc 
and  flash  Anyone  interested?  Contact 
John .  Tel :  ( Merseyside )  Marshalls  Cross 
819453 (eves) 

Sinclair  ZX81  with  I6K  RAM.  as  new. 
£65  Tel:  Sheffield  364045 
Acorn  Atom  I4K  RAM  with  2  Mllr.  BBC- 
Basic  conversions  selectable  from 
keyboard,  includes  manuals,  books  and 
software,  including  Defender.  Gala- 
xions.  Dogfight.  Pecko  Bargain  price 
£240  Tel:  Irvine  (0292)  215182  after 
Spin. 

Acorn  Atom  I2K  ♦  12k  floating  point 
ROM,  VIA.  PSU.  manuals,  data  sheets, 
colour  hoard  included  but  not  fitted. 
Software:  Backgammon.  Invaders.  3D, 
Marc.  Adventure,  plus  more.  Offers 
around  £200.  Tel:  Huntingdon  (0480) 
212904. 

Srntfcosiror. Yamaha  (  S-5.  Full  envelope 
control.  37-key  keyboard.  10+  octaves, 
pitch  bend,  white  noise,  control  voltage 
iiv'out:  trigger  m  out  output. external  in. 
mixer,  etc.  Weight  7kg.  manual,  excel¬ 
lent.  £195.  Tel:  Cardiff  552354. 

Wanted  TRSaO  32K.  extended  Basic 
Colour  or  Model  III.  plus  leads,  etc. 
Printer  if  price  right.  Tel.  Kinghorn  0592 
890423. 

Mattel  tnteOivisMMi  plus  II  cartridges. 

£190.  or  sell  unit  including  Soccer 
cartridge.  £80.  Other  cartridges  for  sale 
at  £  1 2  and  £  1 5.  Tel  Northampton  (0604 ) 
42456 

ZXS1  I6K  RAM  printer  work  station 
(cany  ease),  green  screen.  £60  of 
software,  all  under  guarantee,  excellent 
condition,  worth  £230.  bargain  at  £150. 
Tel:  Andovcr6l322 after  4. 30pm. 
Sinclair  ZX  printer  paper  ( 10  rolls),  only 
£15  ono,  quick  sale  wanted.  Tel:  0865- 
987  3103  after  4pm  or  w vend*  and  ask  for 
John. 

Atari  400,  48K  Basic,  recorder.  £240;  2 
joysticks.  £8;  Le-stick.  £18.  Software 
protector.  £20;  Star  Raiders.  £20;  Gol¬ 
den  Voyage.  £13;  Lords  of  Karma.  £10; 
Tanktics.  £1 3;  Eastern  Front,  £18.  book . 
£5  Tel:  0702  559455  (5pm) 

Atari  VCS,  good  condition,  including 
Space  Invaders.  Indy  500.  Video  Chess. 
Casio.  Air-Sea  Battle  and  Maze  Craze 
for  £110.  Tel:  01-514  3675. 

BBC  software  to  exchange  for  other  mint 
condition  BBC  software  Wanted  other 
BBC  users  to  exchange  ideas  or  software 
from  magazines,  please  call  foe  details 
Tel:  Camherley  64246  after  12pm 
ZXB1  168  with  manual  and  leads,  plus  3 
tapes.  Monster  Maze.  Defender.  Space 
Raiders,  worth  £88.95.  will  sell  lor  £60 
ono.  good  condition.  Tel:  402  8551 
during  evenings  Buyer  collects.  Must 
sell. 

TBSaO  488  (internal)  Ul.  Me.  IBM 
Golfball.  digital  cassette  (4K  Baud), 
interfaces  and  O/S.  VDU.  standard 
cassette.  Offers?  Will  split  Tel:  Bourne¬ 
mouth  (0202)  576681  (eves). 

ZXS1  168  plus  £25  worth  o(  games: 
Scramble.  Space  Invaders.  Galaxy.  In¬ 
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vaders  Starship.  Trojan.  Startrek. 
Chinese  Astrology.  £60  ono.  Robert 
Edwards.  2  Beacon  Park  Road.  Beacon 
Park.  Plymouth  PL2  2PF.  Tel:  54082 
(eves). 

Atari  owners.  Make  back-up  copies  of 
your  single  boot  tapes  with  Cassdonc .  £8 
inc  postage  Tel:  Pal  on  01-769  5543 

Acrinmit  programmable  television 
game,  as  new  in  box.  Over  21X1  game 
variations  from  Space  Invaders  to  Grand 
Prix  Genuine  reason  for  sale  Cost  over 
£220  Urgent  sale,  getting  married.  £50. 
Tel:  Camhcricv  64246 
Cammodors  84  Vic-1541  disk  drive.  10 
flexy  disks.  C2W  cassette  unit  and  tapes 
Scikosha  OP- I00VC  printer  and  paper. 
Unwanted  gift  all  boxed  as  new.  £750. 
135Crayford  Road.Crayford.  Dartford. 
Kent.  Tel:  Orpington  70924. 

Wanted  Sharp  M/8ilk  add-on  hardware 
I/O  box.  interface  boards,  etc.  Tel: 
Loughborough (0509) 843171 
Acerasolfc  Monsters.  Snapper.  Games  of 
Strategy. Creative  Graphics  BBCOctu- 
plet:  Interactive  Graphics.  Cards  (Strip 
Jack  Naked.  Concentration).  Dominoes 
(3's  ♦  5's),  Darts  (tactics)  cassettes  £5 
each.  R  W  Darlington.  1  Fells  Grove. 
Wotsley.  Manchester  M28  5JN 
SO  Microcomputing,  kilobaud.  Personal 
Computer  Age,  Micro  6502  .  68  and 
other  American  PC  magazines  available 
and  wanted  SAE  list  Smith.  84  Eden- 
field.  Worcester  Park.  Surrey 
Pat  211)1  8K  Integral  cassette,  green 
screen  monitor  T.I.S.  manuals  Soft¬ 
ware  indudes  Microchcss.  Invaders. 
Backgammon .  Dodgems,  etc.  £250.  Tel: 
Anstruthcr.  Fife  31 1 181  (eves). 

DragM  32K  complete  w  ith  all  leads,  etc.  3 
months  old .  as  new .  Joystick  and  loads  of 
games.  Cost  £250  will  sell  for  £175.  Tel: 
Medway  (0634)  7901 1 
Far  sate  or  swap.  Spectrum  original 
cassettes,  e  g.  VU3D.  £7.  Nightlight. 
£4.50;  Spectres.  £6.  Spectral  Invaders. 
£4,  plus  others.  Also  I6K  ZX8I  original 
cassettes,  e.g.  Chess.  £5;  Zacman .  £2. 75 . 
Tel:  Sheffield  468337. 

M^iroaahritea  graphics  lor  Sinclair  ZX8I 
IK  without  hardware'  Tape  and  instruc¬ 
tions.  only  £3.99  P  Moody.  1  Benson 
Street.  Cambridge  CB4  30J 
Appte  II  48K  Europlus  complete  with 


instruction  manuals.  TV  modulator, 
leads  and  software.  Excellent  condition, 
for  quick  sale.  075  ono.  Tel:  021-430 
3759 

Put  32K  new  ROM.  tool  kit.  superchip, 
pic-chip  ROMS,  cassette  deck,  dust 
cover,  excellent  condition  and  unused 
over  past  nine  months  (acquired  BBC). 
£425  Tel:  0303  863160  anytime 
Acuro  Atom  1 2  +  1 2k.  plus  utility  ROM. 
floating  point  ROM.  leads,  manual, 
magic  and  getting  acquainted  with  vour 
Atom  book  Tel  Botiey  048-92-6528 
(Southampton).  £140  No  power  supply 
TIIS-BO  lr>k  I  ml  rWO,  mint  condition 
with  green  screen,  manuals,  program, 
hooks,  lots  of  software.  £250  ono.  Tel: 
Rugby  (0788)  812839  after  6.30pm 
Swap  or  Salt.  BBC  books  and  software. 
BBC  Micro  Revealed.  Basic  Program¬ 
ming  on  BBC  Micro.  £4cach.  Programs 
include  Asteroids.  Atlantis.  Invaders. 
Rocket  Raid.  Acomsoft.  half  original 
price  Tel:  031-449  3471  after  6pm 
Appte  II  software:  many  games  and 
utilities  for  sale  around  half  price.  List 
includes:  Zork  I  and  Zorfc  2.  Deadline. 
Hadron.  Right  Simulator.  Wizardry. 
Cannonball  Blitz.  Pinball  Arcade  and 
many  more.  Tel:  Paul  on  01-549  3045. 
Printer  IBM  3982  Z8H  code  software 
interface  for  Exidy  Sorcerer,  manuals, 
some  spares  Mechanical  fault  so  only 
£75  plus  carriage  Tel:  (Cornwall)  0209 

TarM  Blank  S100  card.  £15  post  free. 
Tel:  (Cornwall)  0209  K90688 
BBC  Micro  A  with  32K  +  6522  plus  2 
cassette  leads.  I  month  old.  hardly  used, 
car  lax  and  insurance  forces  sale.  Cost 
£354  with  swap,  accept  £320  ono.  Tel: 
Ashington  814776  anytime. 
knap  iputium  Mutest  M.  -rm.  arcade  type 
game  (I6K)  for  any  other  arcade  type 
programs  Tel:  Ramsden  249  (eves). 
Vic-20  ABua  cartridge  lor  swap  with  Jelly 
Monsters  or  Rat-Race,  good  condition 
Tel:  Christchurch  482258  (ask  for 
Steve). 

Unwanted  Q81  suftwaro  for  I6K  ZX8I 
Right  Simulation.  Espionage  Island. 
Gulp.  Michael  Orwin  Cassette  4,  Missile 
Destroyer  and  Fantasy  Games,  only  £22. 
Tel  St  Albans  52933 
2X81  168  +  printer  and  manual,  leads, 
etc.  Software  worth  over  £55.  including 


Asteroids,  Frogger.  Forth  Also  Joy¬ 
stick.  Bargain  at  £120.  Tel:  St  Albans 
52933. 

TRS-80  Model  1  I6K  L2.  includes  manu¬ 
als.  also  I2in  monitor,  tape.  £1(1)  worth 
of  software  and  TV  lead  so  two  screens 
can  be  used  together  Will  accept  £220 
ono.  Tel:  Burn  228. 

Vic-20 accusaarint  I6K  RAM  expansion. 
Avenger.  Sargon  II  Chess,  joystick, 
Introduction  to  Basic  Parts  I  &  II.  plus 
‘innovative  computing'  book.  Less  than 
one  month's  use.  Price  now  over  £160. 
only  £120.  Tel:  Alan  Ramford  074488- 
2325. 

Da  jruu  write  Spectrum  games  ’  I'd  like  a 
penfriend  between  10-13.  Dominic 
Bunn.  'Cringles'.  Mill  HU.  Lower 
Street.  Horning  NR  1 2  8LQ 
488  Spectrum  boxed  as  new.  printer 
paper,  assembler  ♦  m/c  book.  Hobbit. 
A  rcadia .  Chess  and  several  others  worth 
£285,  only  £200.  Tel:  (Dorset)  Tarrant 
Hinton  240. 

19.S8  Vic-20,  cassette  deck,  printer.  7 
games,  utility  ROMS,  including  m/c 
monitor.  Sargon  2.  Chess,  super  expen- 
dcr,  15  program  cassettes,  joysticks, 
books.  £325  P  Rose.  22  Nursery  Close, 
Shore  ham.  Sussex 

Oragau  12  •  l  ands  Colour  Computer 
'Copycat'.  This  program  copies  m/c 
tapes  Send  £3  for  listing.  SAE  Richard. 
I  Greet  Park  Close.  Southwell.  Not¬ 
tingham 

Sinclair  ZX81  I6K  +  manual  and  leads, 
over  25  software  cassettes  including 
Flight  Simulation.  Frogger  and  Scram¬ 
ble.  Also  lots  of  hooks  and  magazines, 
selling  the  lot.  £80.  Tel:  Eastbourne 
(0323)54166 

TRSB0  Packet  Campatar .  .ivsciu  interface 
all  manuals,  spreadsheet  program 
Hardly  used,  unwanted  gift.  £45  ono. 
Tel:  llackwood  (025679)  2264  after  7pm 
or  928  9671  ext  214  during  week 
M2 808 1  lead  On  game .  good  graphics  for 
any  memory  size,  only  £3  inc  pAp  Send 
to  Neil  Barton.  56  Napier  Road,  Wes¬ 
ton.  Bath.  Avon.  SAE  for  more  details 
on  this  game. 

Caaaaadero 64, Othello.  Pontoon.  Back 
gammon.  Draughts,  excellent  graphics. 
£4.95  each,  or  £15  the  lot.  Also  machine 
code  side  scroll  for  Commodore  64.  Tel: 
01-748  8178  after  5pm  or  anytime 

Epawa  Printer  1X8*).  1 50 CPS. 80 column, 
standard  parallel  Centronics  interface 
Suitable  for  BBC.  Apple.  TRS80  etc. 
Boxed  with  manual.  £200.  Tel:  021-329 
2305  after  6pm 


BUY&SELLFREE  AD  FORM; 

I  For  your  free  PCN  ad.  till  in  this  form  putting  one  word  in  each  box  allowing  a  maximum  of  28 1 
I  words.  Write  in  block  capitals  and  don’t  forget  to  include  your  name  and  address,  or  telephone 
I  number.  But  don’t  send  any  money  .  .  we  offer  this  service  toour  private  readers,  free  of  charge  1 
|  It’s  worth  warning,  however,  that  we  absolutely  will  not  include  ads  from  companies,  large  or  1 
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100  FREE  PROGRAMS 

FROM  SILICA  SHOP  —  WITH  EVERY  PURCHASE  OF  AN 

ATARIS8H 


ATARI  PRICES  REDUCED' 

We  at  Silica  Shop  are  pleased  lo  announce  some 
fantastic  reductions  in  the  prices  of  the  Atari  400  800 
personal  computers  We  believe  that  the  Atari  at  its 
new  price  will  become  the  UK's  most  popular  per 
sonal  computer  and  have  therefore  set  up  the  Silica 

Atari  Users  Club  This  club  already  has  a  library  of 
over  500  programs  and  with  your  purchase  of  a  400 
or  800  computer  we  will  give  you  the  firs!  100  free  of 
charge  There  are  also  over  350  professionally  writ 
ten  games  and  utility  programs,  some  are  listed 
below  Complete  the  reply  coupon  and  we  II  send 
you  full  details  Alternatively  give  us  a  ring  on  01  301 

1111  or  01  309  1111 

ATARI  400 

with  16K 

£15 

9 

ATARI  400 

with  48K 

£228 

\ 

ATARI  800 

with  48K 

£349 

J 

FOR  FREE  BROCHURES -TEL:  01-301 1111 
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Proles 


FOOTBALL  POOLS 


r  Frank  George's  famous 


it  now  available  for  microcomputers. 

The  program  (and  useful  booklet)  is 
supplied  m  the  following  versions  - 
Apple  II.  Pet.  Video  Genie.  TRS  80. 
Spectrum,  ZX81.BBC  B\  NewBram. 
Sharp  MZ80A.  Sharp  MZ80K. 
Obtainable  from  Dealers,  or  write 
to:  Prolessor  F.H.  George. 

Bureau  of  Information  Science 
Commerce  House.  High  Street, 
Chalfont  St.  Giles.  Bucks 
Horse  race  Forecast  Program  ready. 


NEVER  UNDERSOLD! 

Sirius  1 10mb  Hard  Oisk  £3350  00  -  VAT 


You  won  t  find  lower  prices. 
Ei-stoch  —  available  now! 


Plus  all  peripherals  and  software 

ATLANTA  DATA  SYSTEMS 
350  356  Old  Street. 
LONDON  EC1V  9DT. 
01-728-1411 


BBC32K  BBC16K 

FOR  Y0UN6  CHILDREN  (14  YRS) 

“A  First  Book  af  Micro-Rhymes*' 

5  traditional  nursery  rhymes 

See  (he  words  —  Hear  the  tunes 
Watch  the  moving  pictures 
Listen  to  the  sound  effects 
onfv  C4  95  (inc)  from 

Peter  Gordon.  20  bespard  Road.  London  N19  SNW 

START  THEM  YOUNG!! 


JUPITER  ACE 
USERS  CLUB 

Newsletter,  software  (both  games  and 
utilities). 

SAE  for  details 

Remsoft,  18  George  Street. 
Brighton  BN21RH 


Small  School  Software 

Study  Packages  are  designed  to  a  high  specification  by  experienced  specialist 
teachers  tor  use  both  at  home  and  m  school  Based  on  the  well-established 
techniques  of  individualised  learning  schemes,  the  Packages  consist  ol  a  suite  o! 
objective  matched  programs  using  to  the  full  the  capabilities  ol  the  BBC-B  Micro, 
supported  by  software  documentation,  course  notes,  exercise  materials. 
Revision  program  and  Post  Test 

Package  Titles  include 

•  ••  The  Theorem  ok  Pythagoras  •  •  •  First  Stops  In  Algebra  •  •  * 

•  •  -  Mental  Arithmetic  Tests- •  • 

ail  priced  at  C6.95  me 


M  &  J  SOFTWARE 


4*  prices  W 
sndPOslo 


vt  ol  postage  tnd  tucking  He  Catguts 


M  8  J  SOFTWARE  (Dept  3) 

34  Orays  Close,  Scholar  Green 
Stoke-on-Trent  ST7  3LU 
Tel  (0782)  517876 


DRAGON  32  or 
TANDY  TRS-80  Colour? 

Lots  of  programs  —  lots  of  useful  hints  and 
information  EVERY  single  month  in 
RAINBOW  .  an  exciting  new  200-page 
magazine  from  U  S.A. 

Send  £2.25  (plus  large  56p  s  ae)  for 
sample  issue  to 

ELKAN  ELECTRONICS  (Dept.  PCN). 
FREEPOST. 

11  Bury  New  Road.  Prestwich, 
Manchester  M25  6LZ 
or  telephone  061-798  7613 


CASSETTE  SOFTWARE 


AID  -  Seven  function  bovc  toolkit,  Re¬ 

number,  move  lines,  compress, 

search,  relocates . . £9 

OISPLUS  12  Function  disassembler.  Printer 


»nAditw»d.Surr>r  *171710 
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MICROSHOP  J 

Software 


CAN  YOU  WRITE 

IN  A  LIVELY,  ENTERTAINNG  &  INSTRUCTIVE  WAY? 

An  established,  rapidly  expanding,  international  publisher 
seeks  new  authors  for  its  range  of  microcomputer  teaching 
books. 

Full  back-up  and  assistance  given. 

FOR  FULL  DETAILS  RING:  01  -441 .4130 


R  J.L.  SOFTWARE  announce 
IOSUBS  for  the  ACT  Sirius  1 

A  complete  let  of  subroutines  written  in  BASIC 
allowing  the  programmer  to  easily  develop 
professional  user  friendly  software. 

Subroutines  allow: 

1)  Alphanumeric .  numeric,  date .  password  data  to 
be  input1  output  anywhere  on  the  screen. 

2)  Automatic  validation  of  input  data. 

3)  Reverse  video.  Highlighted,  Underlined  attri¬ 
butes  on  input  output  fields. 

4)  bull  editing  facilities  available  during  data  input 


KEEP  YOUR 

SOFTWARE  COPYRIGHT 


Brooklands  Computer  Graphics 
13  CASTIE  STREET.  DOVER.  KENT  CTliITT 
TEL  DOVER  (ST*  *304)  21777 


MucHruTMrmMMi u»yi  issmiww 
WmUljT^^llm^.lstlwniawiSiffs^pm 


EDUCATIONAL 
SOFTWARE  FROM 
COMPUTECT 

CROSSWORD  HJZZltS 


COMPUTECT 

97  C«or9t  Lom,  Ioa4on  E18 1 JJ 


- ORIC  1  SOFTWARE - 

—  All  £3.00  each 

TAPE  1  -  World  Cup 
TAPE  2 -Ice  Cream  Seller 
TAPE  3  —  Fox  Hunt  +  Character  Gen 
TAPE  4  —  Code  Solver  —  Solve  the  Code  and 
win  £25 

Tapes  —  Home  Account*. 

Send  Orders  to:  Knvin  Paoe, 

»  Pantnr  Croncent,  Montrose,  Angus. 

Keep  the  bank  manager  at 
bay  with .  .  .  Homac 

DC  Home  Accounting  System 

-  Daiabasaot  up  to  1  000  nemos  (Spectrum  3  OOOMor 


For  further  details  please  contact: 

R.J.L.  Software  Ltd.  Southgate  Chambers. 
37-39  Southgate  St.  Winchester, 

Hants  S023  9EH.  Tel:  Winchester  (0942)  4073* 


OSBORNE  1 
Cl, 250  •  VAT 
G sinus,  tfPPP*  Systeml 

iFREE  VIDEO  RECORDER  FREE  PRINTER| 
SILICON  VALLEY 
01-242  2803 


-  uptoMaccsMlhaadMiwcoi 

■Sprctrwn  30  months  i  with. 

-  Printed  or  disptiysdtuminan 


ntkwduM.ZXSI  lor  any  smpecurrsncy  only 


i  A  (Voces  Road  Richmond.  Sumy 
Twioaoo 

Telephone  01-941 1053 
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I MICR0SH0P1 


“EXPERT  SYSTEMS” 

YOU’VE  SEEN  THEM  ON  T  V. 
Now  Find  Out  How  They  Work 

(Wed  22nd  June  IDS J) 

To  cater  for  growing  demand.  Hexadecimal  Plat  Ltd 
have  organ  lied  a  ihon  iharp  coune  for  software 
pmfrutoruU  focusing  on  the  practical  tkilb  needed  to 
rxiild  It  now  ledge -hoed  systems. 

Several  imcntmrul  micro  and  mainframe  expert 
systems  will  he  put  through  their  paces  and  anal  vied  in 
detail  by  their  aulhorv 


INSURE 

YOUR  COMPUTER 

Impact  dummy,  Firm,  Theft  i  Transit  Insura 
for  your  Computer  Equipmmni: 

flBfi  SOOcover  CBOOpaCIOtenc 

Cl,  500  to  £2, 500  CtSOOpaCtStasc 


KGJ  Insurance  Brokers 

•  Haglay  Road.  Stourbridge 
Waal  Midland*  OVS  lOo 
Tal  (03S41)  5333  2545 


BERKSHIRE  MICROS  LTD. 


SECOND  HAND  HOME  AND 
BUSINESS 

MICROCOMPUTERS  AND 
PERIPHERALS  BOUGHT 
ANDSOLD. 


WE  SPECIALISE  IN  SECOND 
HANDAPP/.EEQUIPMENT, 
ALSO  BEST  PRICES  ON 
MANY  NEW  MICROS  AND 
CONSUMABLES. 


(0344)84423 


OSBORIME  1 


Special  offer  to  clear  stock  of  equipment  used  on  short  term  project 

(Max.  usage  3  months) 

OUR  PRICES 

Qty.  1-10  11-20  21  + 

SINGLE  DENSITY.  . £795  £710  £620 

DOUBLE  DENSITY . £945  £860  £770 

*  WARRANTY  —  Mm  6  months 

*  SOFTWARE  —  CP  M  C  Basic  M  Basic  Super  Calc  WorldStar 
Pacxad  In  anginal  boa  won  operating  manual 

*  Naw  pmlara  (only  lo  be  aoU  w«n  abova  mactwiaal 

MATRIX  PRINTER.  EPSON  MX80 .  C295to£340 

DAISYWHEEL.  OLIVETTI  PRAXIS  30 . £350 to  £395 

CONTRACT  TRICIA  CARROLL.  Tel:  0276-76455  or  76480 

^SL  Delham  International  Limited 


APRIL  ’83  NEW  LOW  PRICES! 


VIC  — 20  COMPUTER  only  Cl  18! 
16K  RAM  only  C42! 

CASSETTE  RECORDER  only  C41 1 


Texas  *9 

TEXAS  99  4A  COMPUTER  only  Cl 49  Software  ( 

commodore  “ 


ATARI  400  COMPUTER  Only  Cl 48! 

•  ATARI  400  A  BASIC  only  Cl  84! 

•  ATARI  800  A  BASIC  only  C3 19! 

•  ATARI  800  48K  BASIC  only  C374! 

DISK  DRIVE  only  C282! 

All  prices  include  VAT. 

Software  at  huge  discounts  also  available 


COMMODORE  64  C319 


MAIL  ORDER:  (01^8471713  ***£>«** 

8  COSDACH  AVE,  c*®*0^ 


iTv  J  V  8  COSDACH  AVE.  C*1 

COMF1  I  ms  WALUNGTON,  SURREY  SM6  9RA 


One  1,  BBC.  Lynx 
cassette  leads 

(with  motor  control) 

Din  to  Din  and  remote  )ack  or 
Din  to  three  lacks 

C2.95  inc  p  A  p 

Texas  TI99  4A 
cassette  leads 

No  need  to  pay  £1 1 .50  tor  Texas  leads 
Ours  are  only  C4.9S  inc  p  A  p. 
Single  recorder  only 


OSBORNE  'l 


•  Monitor  ♦  cable  £104 

•  Adler  Epson  OKI  CCALL 

•  Olrvs«iETl21  +  RS232  £799 

• OSBORNE  ECALL 

•  Games  lor  Osborne  from  £19.95 

We  specialise  m  Osborne  4 
hold  large  slocks  ol  above 

CALL  FOR  SUPERB  PRICES 

FRASER  ASSOCIATES 
Buckingham  (02802)  6087 


OSBORNE  1  rs 


Double  Density 
Praxis  35  ♦  Cent 
MX  SOFT  III 
Alter  TR0  1 20s  Daay 
FT121 


ligmuHtin 


P/X  considered 


MICROSHOP 


Accessories 


SHORT-LENGTH 
COMPUTER  AUDIO  TAPES 

If  you  have  searched  without  success  for 
high  quality  low  cost  short-length  tapes 
then  sit  back  and  relax. 

Premium  Grade  Agfa  R  F.W  Cassettes  For 
example,  with  a  minimum  order  ol  25.  you 
can  purchase  25  cassettes  of  2'/t  minutes 
each  side  for  only  £8.75p  plus  postage  & 
packing  of  £195p  Fill  in  tne  coupon  and 
post  with  your  remittance  to:  R  F.W.  Re¬ 
cording  Supplies.  Green  Acres.  North¬ 
lands.  Sibsey  Nr.  Boston,  Lincolnshire 
PE22  0UA. 

All  prices  are  inclusive  of  VAT  at  15% 


To:  R  F.W  Recording  Supplies. 

Green  Acres.  Northlands. 

Nr  Boston.  Lincolnshire  PE22  0UA 
Please  send  me  high-quality  audio  tapes  in 


25  cassettes 

(including  £1 .95  p&p) 


□  2  Vi  mins 

□  5  mins... 

□  6  mins. ... 

□  V/7  mins 

□  10  mins.. 


£10.70 
£1095 
£11.20 
£11  45 
£11  95 


50  cassettes 

(including  £2.49  p&p) 

□  2 Vi  mins.™ . 

□  5  mins . 

□  6mins . 

□  7Vfc  mins . 

□  lOmms . 


£19.95 
£20.45 
£20  99 
£21  49 


100  cassettes 

(including  £3.50  p&p) 

□  2Vimms . £38.50 

□  5  mins . £39.50 

□  6  mins . £40.50 

□  Vf2  mins . £41.50 

□  10  mins . £43.50 

Including  inlay  card  &  side-labels 

Total  Remittance  £  , 

NAME _ 

ADDRESS _ 


I  enclose  my  cheque/PO - 

Please  make  cheque/PO  payable  R.F.W. 


DRAGON’S  TEETH 

The  Dragon  Dungeon  vaults  are  filled  with  the  widest  selection  of  software 
and  peripherals  for  the  Dragon  32  available  in  the  UK.  30  page  catalogue  of 
Dragonware  available  (50p,  refundable  first  order  —  free  to  club  members). 
We  are  also  the  home  of  the  largest  Dragon  User  Club  in  existence  and 
publish  the  monthly  news  letter  ‘Dragon's  T eeth ".  Annual  membership  £6.00 
(6  months'  trial  subscription  £3.25). 

THE  DRAGON  DUNGEON, 

PO  Box  4.  Ashbourne.  Derbyshire  DE6 1A0. 

TEL:  ASHBOURNE  44626 


NEW  FLOPPY  DISC 
STORAGE  SYSTEM. 


ALPHA  DISC  FILE  STORE 

A  RIGID  plastic  binder  with  10  double  dust  tree 
leaves,  each  w*  hold  2  standard  rise's  (10  leaves 
20  pockets)  each  disc  has  its  own  tile  card .  available 
for  both  5V«'  and  8  disc  s 
Binder  Colours  Red  and  Blue  tor  6V«': 

Ref  S  20R  R®'  520RorS20B 

S  Iw  «  96  Green  tor  8'  Ret  820 
Her  020  El 0.75  P&P  pt  25  per  binder 
Alpha,  n  Box  125,  Cheltenham,  Glos  GL51  6TF 


SPECIAL  COLOUR  MONITOR 

ON  THE  BASIS  COLOUR  T.V.  CONVERSION 


From  £49  inc  vat 

These  monitors  are  compatible  with  the  BBC 
lynx^Onc,  Acorn,  and  any  other  computers  with 

16  display  Colours,  plus  Brightness  Control. 
Quality  sound  amplifier  with  real  loudspeaker 
volume  control,  tor  big  quality  sound  from  your 
computer  M  you  re  interested  in  having  all  these 
features  tor  your  computer  display,  then  send  a 
stamped  SAE  to  us  labelled  -COLOUR 
MONITOR" 

ALSO  AVAILABLE  AT  SPECIAL  OFFER 
PRICE:  New  14  Inch  colour  T  V  and  colour 
monitor  with  all  above  features,  tul  ly  tested  and 
with  1  year  gurantee  for  oniy  C175  axel.  VAT. 

Coma  and  see  us  lor  a  demonstabon 

KK  ELECTRONICS 

12  Plumstead  High  Street  London  SE18 


Commodore  PF.T  and  C 


Many  programs,  chans  and  diagrams.  17 
chapters,  appendices,  and  index,  iv  ♦  504  page 
large  format  paperback  ISBN  0 9507650  0  7. 
Price  in  UK  and  Europe  £14.90  each  i  includes 
t  and  packing  :  Five  or  more  £12.90  each.  4* 


CT 


Trade  Manager.  Edward  Arnold  (Publishers) 
Ltd,  Woodlands  Park  Avenue, 
MAIDENHEAD,  Berks  SL3  3LX. 

Tel:  (062882)  3104 


TWr  Af  imager,  fitfawd  AmoU  (PuHithm)  Ltd, 
Woodlands  Park  Avemu,  MAIDENHEAD, 

Barks  SUiLX 

Send  copy  io  Programming  ihc  PET CBM  at  £14.90 


★  SPECTRUM 
SPEAKER  ★ 

Boost  your  beep  with  a  Spectrum  Speaker 
Just  plug  into  your  Mic  Input.  Complete  with 
volume  controL  No  soldering  needed. 

Only  £5.50  inc.  P&P 

Ala*  White,  11  Nettleton  Clone, 

Canford  Heath.  Poole,  Dorset. 
_ Talaiihiini  W2 882887 _ 


DRAGON  32  JOYSTICKS 

Top  quality,  easy  to  handle  joysticks, 
for  the  enthusiastic  games  player. 

ONLY  E  14.95  plus  75p  p&p 

CASCOM 
•7  ELSTOW  ROAD, 
BEDFORD  MK42  9NT. 


86 
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SHARP  SOHO 

SPECTRUM  OWC 1 

SIRIUS  1  APPLE 


MICRO  FUN  T-SHIRTS 

I  M  USER  FRIENDLY 
VOU  SEEN  MV  PERIPHERALS'* 


COMPUTER  PORTRAITS 

IN  COLOUR  OR  B  A  W  AN  INSTANT  MONEY  MAKER 
THAT  CAN  EARN  VOU  C4.000tS.300  par  month 

Back  m  l»  Mhos.  *  someone  had  suggested  you  invert  in  a 
hemburget  Hand  called  McDonald  ■  or  a  ctveken  Mora  run  by 
Colonal  Sunders.  you  probably  would  have  laughed  Moat  0 » ua 
1  The  lew  who  dksnT  and  i 


art  Theatric*  to  nvestmg  m  your  own 
an°Knrooo!JadquS»ily.  (2)  hJTIn 


t’s  hottest  bends  TV  camaraa  and  inalanl  peturaa  A  high  quaMy  system  tart  is  lo< 
Ualy  no  lechnc*  aapananca 

im  can  basal  up  anywhere  —  fairs,  hoSdsy  areas  shopping  centres,  conventions,  hot 
rathe  its  an  mslsnt  traffic  sloppei  that  mikes  a  portrait  |ustm  seconds  Thepeturewl 
icaPy  ported  betore  yort  ayes  on  a  computer  printout 


The  moat  dynamic  business  opportunity  to  coma  along  na  year 

Bi*  don  t  |uat  take  our  word  lor «.  Chac*  ua  out  Don  T  sand  money  just  write  to  us  lor  data*.  Batata  you  make  an  important 
decision  about  going  into  bve  exobng  new  buamasa.  know  who  you  are  buying  bom  We  suggest  you  ask  your  banker  about 


COMMODORE  64 
SOFTWARE  BY 
IMPEX 

BUSINESS  APPLICATIONS 

80  COLUMN  BOARD 
EDITOR  PAC 
WORD  PAC 
FILE  PAC 
INQUIRE  PAC 
CALC-PAC 
AND  MORE! 

HOME  AND 
ENTERTAINMENT 

BASIC  TUTOR 
ACCOUNT  PAC 
HAPPY  TUTOR 
BLACK  JACK 
SKETCH  PAD 

SEND  LARGE  SAE  FOR  CATALOGUE 


IMPEX  DESIGNS  (UK)  LIMITED. 
METRO  HOUSE.  SECOND  WAY. 
WEMBLEY,  MIDDX 

01  -900-0999  TELEX  28604 


POOLS  PREDICTION 


FOOTBALL  POOLS  PROGRAM  USTS 
In  order  of  preference  best  homes, 
draws  and  sways 


Available  for  the  2X81  l6Kand 
ZX  Spectrum  48K 

Cassette  plus  information  leaflet 
only  £5.95  inc 

H  ARTLAND  SOFTWARE 

DEPT  N,  8  PENZANCE  PLACE 
LONDON  W1 1  4PA 


INTRODUCING 

DATACLONE 

lire  Specialists 
in  Software  Duplication 

DataClonc  is  the  first 
company  in  the  UK  established 
specifically  for  the  duplication  of 
data  cassettes. 

All  other  duplicating  houses 
arc  audio  orientated  —  only 
DataClonc  has  a  duplicating 
system  designed  from  scratch 
purely  to  handle  computer 
information. 

The  result? 

Greatly  improved  reliability 
in  data  transfer  rates  from  300  to 
beyond  2400  baud  —  previously 
unattainable. 

All  formats  catered  for. 
Quantities  from  100  to  infinity'. 

Contact  us  now  for 
brochure. 

DataClonc  —  the  first. 


DATACLONE 

1-7  Harcwood  Avenue, 
London  NW1  6LK 
Tel  01-724  3768  Telex  21879 
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Rouble 

trouble 

Companies  that  trade  with  the 
Soviet  Union  do  so  at  their  peril 
—  Control  Data  was  once  paid 
in  Christmas  cards  for  a  main¬ 
frame  it  shipped  to  Russia. 

Nothing  daunted.  Rediffu¬ 
sion  Computers  is  happily 
filling  an  order  from  the  Soviet 
Ministry  of  Gas  for  £1m  worth 
of  systems  to  be  used  for  spares 
and  maintenance  planning  on 
the  Siberian  gas  pipeline. 

And  according  to  Rediffu¬ 
sion's  sales  and  marketing 
director  Ken  Coulter,  its  Tele- 
puter  terminals  'are  getting 
rave  reviews’. 

Life  behind  the  Iron  Curtain 
must  be  truly  dull  if  viewdata- 
type  terminals  get  rave  reviews. 
Perhaps  the  Russians  will  ex¬ 
press  their  gratitude  by  paying 
in  hard  currency. 

Soft  flannel 

PR  person  for  Informatics 
General  at  launch  of  new  pro¬ 
duct  to  link  the  IBM  PC  to  IBM 
mainframes:  ‘The  user  friendly 
software  lets  you  determine 
what  it  is  that  you  want  it  to 
achieve.  We  call  this  the  task.' 


N  —  The  guy  with  the  big  grin  has  good  reason  to  chuckle  as  he  gets  a 
dory  message  on  the  ICt  micro.  For  bran  Newman,  socond  left,  won  the 
lal  Computer  hi  an  tl  Year  competition.  The  only  thins  «.  he  worhs  for 
s  arch  rivals.  Burroughs.  Well  done  bran  . . .  tough  luck  ICt . . . 


%'M: 


V  A  (  0=-^  ' 


'Can  you  tight-read  Basic?' 


SYNTAX 
-'ERRORS 


Forth  figured 

A  few  errors  crept  into  the  1 
FIG-Forth/Forth  79  compiler 
comparison  table  ( Micro -  ' 

paedtu.  Go  Forth  part  2.  PCS 
April  15).  The  way  to  read  it 
now  is  this.  Swop  the  headings  | 
FIG-Forth  and  Forth-79.  ! 
Under  the  heading  Compari-  | 
son.  change  to  ‘>‘.  In  the 
Memory  section,  include  the 
word  BLANKS’  under 
‘ERASE1.  Finally,  under  Ter¬ 
minal  I/O' change ‘.r’ to'  R’ 

Bigger  Dragons 

According  to  Computer  Ren¬ 
tals  we  got  the  memory  space 
wrong  in  Gameplav's  review  of 
St  Geosge  and  the  Dragon  for 
the  Dragon  32  ( PCS  April  X). 
Our  reviewer  said  it  takes  up 
about  8K.  Computer  Rentals 
says  it  takes  up  29K. 

Initial  mistake 

In  PCN  Charts  we  printed  the  I 
wrong  distributors  for  the  IBM 
PC  It  shouldn't  be  KGB  Mic¬ 
ros,  but  IBM.  KGB  is  currently 
applying  for  an  IBM  dealership  I 
and  was.  therefore .  all  the  more  f 
embarrassed  by  the  error.  Sorry. 


PCN  Datelines  keeps  you  in  touch  with  up-coming  events.  Make  PCN  Datelines  should  send  the  information  at  least  one  month 
sure  you  enter  them  in  your  diary.  before  the  event.  Write  to  PCN  Datelines,  Personal  Computer 

Organisers  who  would  like  details  of  coming  events  included  in  News,  62  Oxford  Street.  London  W1 A  2HG. 


OVERSEAS  EVENTS 


Date* 

Information  Management  Exhibition  April  26-28 
&  Conference 

Compec  Europe  Exhibition  May  3-5 

National  Computer  Conference  &  May  16-19 

Exhibition 

Computers.  Communications  May  3 1 -June.' 

&.  ElectronicTechnofogy 
Exhibition  &  Conference 
International  Computer  Technology  J unc  7- 10 


McCormick  Place.  Chicago.  USA  Tony  May.  Clapp  &  Poliak.  021-384  3384 

Centre  Rogier.  Brussels  Tracey  Cannon.  I  PC  Exhibitions,  01-643  8040 

Anaheim.  USA  American  Federation  of  Information  Processing 

Societies,  1815  N  Lynn  Street.  Arlington.  VA 
22209 

Melbourne.  Australia  CETI  A.  PO  Box  259.  Roseville . 

Sydney.  N  S  W2069 

Hong  Kong  Exhibition  Centre.  Hong  Terry  Hill,  Industrial  &  Trade  Fairs  International 
Kong  Ltd, 02 1-705  6707 


PCN  APR  29. 1983 


ALLTHEFUN 
OFT  AIR 

ou  fancy  getting  away  from  s-. 


it  all  with  a  trip  in  our  hot  air  balloon? 

Sounds  tempting  doesn’t  it.  But  it  takes 
skill  and  fast  reactions  to  avoid 
all  the  hazards. 


Are  you  up  to  it? 


yi 


Could  you  manoeuvre  the  balloon 
over  the  tree  tops  and  mountain 
peaks,  while  still  keeping  an  eye  on 
your  ballast  and  your  fuel  because 
when  it  starts  to  run  low  you’ll  have 
to  descend  and  not  being  distracted  / 
by  people  throwing  stones  at  you >■ 
land  carefully  on  the  fuel  pods,  f 
You’ll  be  lucky  to  rise  back  up  V 
again.  But  look  out!!  A 

Watch  that  kite  doesn’t  become  \ 
entangled  with  you  and  don’t 
worry  about  that  noise  its  only  V 


diving  and  swooping  at  yoi 
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■  SUPERFAST  CREDIT  CARD  SALES  UNE  r-w-r  » 

051-2362372  24hrs  TE 


world’s  greatest  arcade  games” 
for - 

ZX  Spectrum 
and  VIC  20 


Featuring : 

■  Hi-Resolution  Graphics 

■  Sensational  Sound  Effects 

■  Authentic  Arcade  Action 
■  Machine  Code  Thrills 


■  COSMIC  INTRUDERS 

The  original  and  best 
intruders  game  with  some 
new  twists  -  how  long  can 
you  last? 


■  ROAD  FROG 

Guide  Froggy  across  the 
road,  then  the  river  and 
finally  home  -  but  beware 
the  Evil  Monster! 


■  ROCKET  COMMAND 

Speed  across  the  planet 
surface  to  defeat  the  aliens 
and  save  the  Human  race  - 
smart  bombs  and  hyperdrive 
to  aid  you 


■  MONSTER  MUNCHER 

Chomp  the  apples  in  the 
maze  before  the  monsters 
eat  you  -  if  you  can  swallow 
the  boosters  you  might  even 
eat  them! 


ANY  GAME  JUST 

Including,  VAT,  post 
P  ^  #\  &  pack  and  OUR  NO 

4L  ^  I  quibble  replacement 

OWVlVV  GUARANTEE 

SPECTRUM  GAMES 

FREEPOST  MANCHESTER  M3  8BB 


INSTANT  CREDIT  CARD  SALES 
LINE  (24  HOURS) 


061-832  9143 

Dealer  enquiries  invited 


0  B 


- - - POST  COUPON  NOW  TO: - - 

SPECTRUM  GAMES.  FREEPOST  MANCHESTER  M3  8BB 

Any  ZX  Spectrum  Any  VIC  20 

Please  Monster  Muncher  [H]  CD 

rush  me  Rocket  Command 

a  copy  Road  Frog 

ot  Cosmic  Intruders 

SPECIAL  OFFER  -  SAVE  ON  TWO  - 

SAVE  £2.00  ON  ANY  TWO  GAMES  -  PAY  ONLY  £9.00 

I  enclose  cheque/P.O.  for  £ _ 

or  please  debit  my  Access  Card  No. 
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